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ARMOR BRANCH SAFETY OFFICE 

SAFETY TIPS FOR ARMOR LEADERS 

.INTRODUCTION 
'_ . ,,: , :' 

This handbook is pbiished :-as‘ an aid for today's Armor ' 
leader. The many articles and- extracts have been assembled in the 
hope that the collection will serve as a:reference and guide to 
improve safety within Armor units. J 

-,T': ?i ;,* -. i 
Safety is an area that can be overlooked until it*-s too late, 

All too often safety becomesa hot.top+c..after someone is killed or 
seriously injured. .Safety should beq'nt.egrated into everything we 
do. Although a strong safety.program does not readily reveal how 
many lives it has saved, such uncertainty is far preferable to the 
clear costs of an ineffectfv,e qrnonexistent program. '. .'. 

The primary source for the handbook has been .Countermeasure, a 
publication' from ithe U.S.-.‘Army Safety Center. You can order 
Countermeasure through your unit publ&ca,tJon clerk. ' 

Should anyone have questions or comments on this material or 
wish to submit additions, we encourage you to contact the Armor 
Branch Safety Office, commercial.telephone (502)624-3811, or DSN 
464-5452/3811, or write to: 

: Command,er.,-USAARMC and Fort Knox, 
Armor Branchi..Safety Office, ATTN: ATZK-S 

Fort, Knox,,KY -40121-5000 i 
'. 
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Unless stated 'otherwise, masdul:ine n&s- and pronouns do not refer ' 
exclusively-to men. 
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Accide$ .prevention pla,@hg _. 
.  .  .  .  

‘. ”  
j 

:  

‘, 

Urdtd‘l.e'aiiers must take the ini,tiative in making safety just 
.much a part of, being a tanker, as gunnery/or maintenance. How can y,": 
do this in your unit? ., 

Identify . the problems.. 
t .in your unit. - 

Find out what causes the most injuries 
(You'll probably find the same 'ones that are discussed 

in this, handboqk.) 'Do this by answering the following questions. 
* 'What kinds of accidents happen in your unit? 

How often do they happen? 
.:. 

. i“ --'When-'do they happen? 

Analyze the problems. Find the "why" behind the accident,. F.or 
example,.if a hatch cover crushes a soldier's fingers, it's not enough 
to just bl‘ ame,the accident on his faiiurs to l'dck :the hatch. 
to find .out.why.he didn't lock it.. 

you have 
Ask yourself the following.:. 

* Was the,in-jured soldier trained in all unit SOPS? -_... 
*--,-,Were SOPS routinely enforced? 
*-, .,~ad-:,*the.sdldie~~received unit training in the task he was 

performing..wheri he was injured? 
* Were;all MWOs checked for compliance7 p 
* Were ..safety - 

maintentince?' 
critical components inspected for .proper . 

* W~~re',:'..crewrnernbers -'briefed, on"specia1 considerations 'such as 
' terrain and.,,weather?. 

Prevent the problems.‘ Determine what you.can do.to prevent the 
problems.' Here's a short list of.ideas to get you: started. 

* Give additional crew.training,for adverqee .weather,.cqnditions 
or unusualiteyrain (ice, snow,, fording,,bridges). :-. 

0 * Develop emergency pr"dcedures for engine fa33ure, fire, loss 
of ,steeriiig; .-, lateral'and~track failure. Conduct practice' sessions 
until these;;,procedures, become ,routine.- 

* ,Develop safe unit .procedures and conduct 
pr&ti,ze;the procedures'; 

:q$e& drills to 
0 

Require checks for proper equipment stowage prior to move-out. .% * :Cross-train crewmembers according to Soldier's Manuals and Job 
&oks;.not- by the "buddy system." 

:,..* ,Train-drivers to move safely in areas with little clearance. 
;. .' 
safe result from careful operations don't just happen. They 

planning..' ,Develop your plan and put it to work. Then .constantly 
analyze- it. -, -See how your crews respond to it. See if it reduces or 
gets:- rid..of-,your safety problems. If it does, keep refining it 'to. 
make‘it e=ven more effective. If it doesn't, try a new plan. But in 
any case,' remember your safety plan should not be just temporary. 
Write it down.and distribute copies to your NC0 leadership. Keep it 
working. 
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: (1 
Six’things leaders can d6 to- s&e&k+ &I&$ equipme& 2 

1. Set high standards. Set and enforce high operating 
standards in every activity of your unit. Safety is a by-prod&. 1 
of professionalism, of doing the job right the first time every : 
time. By-the-book, disciplined, operatio’ns are mandator,y. __, 

2. Know your soldiers. Know their training status and .’ 
their qualifications. Test new people’s knowledge, regardless. of 
whether or not they have been,previously operator. certified,. 
This applies to weapons,,every type of movingequipment, even 

a 

gas ,masks-all equipment. 
3. Know your equipment. Know its capabilities and its * 

condition. Numerous check sheets and publications are 
available to’guide.yo,u. 

4’. Apply dispatch discipline. Many -accidents involve 
equipment that should not even be out of the motor pool ;or ,off 
the helipad. Commit the use of equipment only when ,. 
necessary, only when it can contribute to genuine training in 
the unit mission. Tough-minded dispatch disciplirre reduces 
exposure to accidents. 

5. .MGtig e’&ks in training. Integrate the requirement 
for safety with the .demand for realistic combat training; A 
high degree of safety can be achieved through the systematic 
management of inherent mission risks. .. 

6. Maintain: awareness. Be constantly aware of the 
mission-critical importance of safety in all your operations. 
You cannot allow yourself to’relax your vigil and become. 
compiacent when everything is running. smoothly. Continuou,s 

. 

awareness of the requirement for integrating safety into ,a11 ‘. 
day-to-day unit operations is essential to maintaining-peak 0 
readiness. 

; 

I I 

.. : 
._ 
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Risk Management 

Risk management is the process of making oper- 
ations safer without compromising-the mission. 
Accident experience- shows that mission-stopper 
accidents occur When victims are ignorant of 
hazards and countermeasures or tihen directed 
countermeasures are &or&d. The greatest ef- 
fort should be in hazard identification and 
countermeasure enforcement, This section 
provides leaders guidanbe on &eg+.ing the 
risk management approach into u&t operations. 

R&es .” 
j .,I 

Three rulesguide the risk management process: 
A‘ccept ire unnecessary x%ks; The leader 

who has’thb authority to accept ti.r$k has the 
responsibility to protect l+slsoldiers from un- 
necessary risks. An unnecessary risk is one 
that, if eliminated, still allows mission 
accomplishment. 

Make. risk decisions at the proper level. 
Make risk -decisions at a level consistent with 
the commander’s guidance. The leader respon- 
sible for the mission should make the 
risk decisions. 

Accept risks if benefits outweigh the 
costs. Lea’ders must take necessary risks to ac- 
complish the mission. Leaders must understand 
that risk-taking requires a decision-making 
process that balances mission benefits 
with costs. 

Process 
There are five steps to the risk management 
process: 

Identify risks. During mission analysis, iden- 
tify specific risks associated with all specified 
and implied tasks. Determine the hazards caus- 
ing these risks. Consideration of ME’IT-T fac- 
tors helps identify risks and is crucial to the 
second step of assessing risks. 

Assess risks. Determine the magnitude of 
risks. This involves an estimate of loss cost and 
probability. The METI-T format provides an ex- 
cellent guideline of factors to consider in this 
risk assessment. The E.n&ny equates to specific 
hazards identified;Consider the following 
aspects of other elements: Mission complexity 
and d&culty; T&r-rain, ‘all ,aspects of the physi- 
cal environment, including weather and 
visibility; Z’Foops, supervision, experience, train- 
ing, morale, endurance, and equipment; Z’Ime 
available for execution, planning; and prepva- 
tion,Determine the likelihood and extent of ac- i /ii cidental loss based on the above analysis. 

Make .decisions an4 develop controls. Make 
risk acceptance decisions by balancing risk 
benefits against risk assessments, and 
eliminate unnecessary risks. Reduce the mag- 
nitude of mission-essential risks through the ap- 
plication of controls. Controls range from 
hazard awareness to development of detailed op- 
erational procedures. Be sure controls do not 
jeopardize mission accomplishment. Involve the 
chain of command if necessary risks or controls 
prevent assigned mission requirements. 

Implement controls. Integrate specific con- 
trols into plans, orders, SOPS, training perfor- 
mance standards, and rehearsals. Knowledge of 
controls down to the individual soldier is 
essential. 

Supervise. Enforce controls and standards. 
This is key. Evaluate mission progress and chan- 
ges to ME’IT-T, then begin appropriate correc- 
tive actions. After mission completion, evaluate 
risk decisions and controls for inclusion in les- 
sons learned. 

Integration techniques 
Two techniques are critical to maintaining unit 
battle focus: 
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Individual/leader ricik managemeiit 
(focuses on individual through company-level 
command thought processes to recognize 
hazards and take action to reduce risk). Use 
FM 22-100: Military Leadership problem solv- 
ing, decision making, and planning process. 
Identify the problem (hazard), gather informa- 
tion, develop courses of action, analyze and com- 
pare actions, make’a decision, make a plan, and 
implement the plan. Memory aids such as 
ME’l”l’-T and checklists help promote 
consistency. 

Command ebhqlons risk management. 
This technique uses the FM 101-6: St&Or- 
ganization and Operations Manual military 

decision-making.process. This process in- 
tegrates safety and risk assessment into oper- 
ational decisions normally associated with 
battalion and higher planning and operations. 
The commander directs the staff to identify 
necessary risks and risk controls as,“considera- 
tions affecting the possible courses of action.” 
Staff officers use memory aids such as METT-T 
to promote consistency. The final commander’s 
estimate and concept addresses significant risk 
acceptance, eliminations, and controls. Imple- 
ment these decisions directly into applicable 
areas of OPLANS (ORDERS). Commanders 
must ensure dissemination and .enforcement of 
risk decisions. and controls down to soldier level. 
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COUNTERMEASURE OPTIONS 

The countermeasure option checklist below has direct 
application to the development of risk-reduction options. You can 
use it to develop a full array of possibilities and then weed out 
those that are clearly impractical. The product of the risk- 
reduction phase should be a list of options that are practical, 
although not necessarily desirable, for the particular operation. 

1. Eliminate the hazard: 
possible, 

Eliminate the hazard totally, if 
or substitute a less hazardous alternative. . 

2. Control the hazard: Reduce the magnitude of the hazard or 
provide -containment or bar,riers. ) . 

‘3 . Change operational procedures: Modify operational 
procedures to minimize risk exposure consistent 'with mission 
needs. '... 

4. Educate: Train personnel in hazard -recognition and 
avoidance. 

5., 'Motivate: Motivate personnel to use effective hazard 
avoidance actions. 

A key factor in detecting significant risk is to- ma,intain a 
strong organization mission perspective. --Adapt these basic 
assessment elements to fit your organizational needs. You can 
also -develop additional matrix charts that blend in special 
considerations. One caution - keep the process simple. The idea 
is to develop a quick-measure for risk and then 'determine an-array 
of options for eliminating or controlling.that risk. 

Risk reductkon'measures are an important factor in the details 
of ,tactical procedures and will be a meaningful part of written 
and verbal orders. 
briefings, revisions 

Similarly, sa,fety checks, special training, 
to SOPS, etc., are all accomplished as an 

integrated part of.the operational process. 

Whatts the payoff?" The. risk management approach gives leaders 
a tool to improve efficiency, 1 effectiveness, and safety in all 
operations. The payoff is in increased readiness as a result of 
safer, smarter, more beneficial training. 

Risk management permits the execution of 'realistic training 
scenarios not possible without risk management procedures due to 
their high potential cost in accidents. It also minimizes 
personnel and materiel losses in day&to-day training activities. 

.Finally, leaders who.routinely use risk management techniques to 
make risk decisions,in training are prepared to make better risk 
decisions in wartime, resulting in better tactical decisions,' and 
thus greater mission potential; 

In .summary, the, effective leader defines his objectives and 
standards of performance-for each operation he conducts. These 
objectives and standards'include risk,management factorsas the 
full equal of the tactical, logistical, and leadership components. 
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l Executes accident preventlou mpasures 

L 
Indivldu;ll (Everyone’s Business) 

l Attitude and awareness 

The Commander is ultimately responsible for unit safety. Hj must 
validate thestructural soundness of training. Trainingtthat 
exceeds the level of proficiency of ,soldiers‘ involved mu$:.never be 
conducted (this goes b.ack to our earlier discussion of.-risk and 
training proficiency). Training must be conducted in’ a lo&ally 
progressive sequence .(a unit should never conduct a Iivefire 
mission without first. proving proficiency in blank/dryfire). In the 
schoolhouse this task. is accomplished i.n the training C 1.;: -‘- 
development/planning phase.- :. 

Leaders at training sites are responsible for the safe execution of 
training. They enforce standards and. accident prevention- 
measures and are alivavs alert to,changesin training conditions -1-i 

Finally, everyone should make safety a quay- of&e. We tieed .t6, 
instill safety;atiareness-in our sc$diers; <watch out for our’ : : ..~ 
“Buddies,‘! and step. ‘in when an u-tisafe act or conditi& exists 
(lead&s/traWrs must instill a sense of initiative and candor). 
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Human Error Accidenfs 
Human error is the single largest cause of Army accidents. If there 
is to be a major reduction in Army accidents, there must be a major 
reduction in the human errors that cause these.accidents. 

Accident experience shows that human-error accidents are frequent 1 y 
clear indicators of training weaknesses--the same training 
weaknesses that would quickly deplete a unit’s capability to Eight 
in combat. The root cause of the problem is failure to train to 
standard or to the right standard. The solution lies in integrating 
safety into our training and operational processes. 

In simple terms, the human-error accident is an accident caused by 
an indivi dual ’ s error in required performance. Required 
performance is that which normally can be expected as a result of 
school or on-the- job training, commonly accepted practices, or SOPS, 
regulations, technical manuals, or other guides. 

There are four major reasons for HUMAN ERROR. 

r Major 1’;teasons for I-Iuman li=rror I 

Standa& are not clear or 
yractictil or do not exist . 
Standards .ex.ist but are not 
lcbowfl,or ways to achieve 
them are not,knGwn 

Standards are known but 
are not enforced. 

Standards are known but 
are not followed 

I 
Command Failurel 

I 
Training FailWe 

I 
1 

Leader Failure 

Individtial Failure 
I 

Unit .leaders are in t.he best. position to combat. human error by 
making safety an integral part of operations. The best way to do 
this is to integrate safety into the process used to develop 
operational plans. Thi s integration must begin the m0men.t the 
mission is conceived and continue until the. last lesson learned is 
written and acted upon.. Safe performance is a predictable resul t 
of p.erforming to standard, and performing to standard is a result of 
training to standard. Training to standard 
discipline, 

leads directly to 
and disciplined soldiers are inherently safe. 
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CHAPTER 2 

TR~ACl&D~ VEHICLE SAFETY ,. .:‘,j t 
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COMBAT TRACK VEHICLES 

Accidents happen in and around-Track Vehicles - the masters of the 
modern battlefield. Lives are lost, people are injured, and 
property is damaged. Experience shows that the same &weaknesses in 
operations, training,. maintenance, and attitudes 
accidents 

.that produce 
during controlled training situations in peacetime, will 

result in'a dramatic increase in accidents under the pre$&res of 
combat. 
and 

From the viewpoints of current economy, morale, readiness, 
a possible combat situation tomorrow, now is -the 'time to 

eliminate the causes of Track Vehicle accidents. 

a Some causes and remedies: 

Hatches .-.~Just about everybody would describe a hatch ‘as a "solid" 
item. Those who have-had the hatch slam shut ontheir fingers agree 
one-hundred percent on that point. Each year Army personnel incur 
injuries as a result of improperly secured hatches or hatches with 
faulty latc,hes slamming shut on fingers, necks, back,s, or heads. 
Avoid those injuries.. Make sure hatch-latches .are worl&ng properly; 
Have crewmen double check a hatch each time it is'open to be sure it 
is latched! 'Finally, during the occasional cross-country dash, have 
personnel.keep an eye on the latches or hatches. )' A big 'enough jolt 
will -defeat any latch. Don't be in the way when that '-happens. 
Never -operate the hatch while.moving except during an -emergency. 
The -hatch is too large-and-heavy to operate while,-the soldier is 
trying to'maintain his balance. 

/ 
Unsecured 'Equipment - Track vehicles are designed to operate off 
roads in just about any reasonable terrain. When a vehicle leaves 
the road, it can be pretty rough going for the crew inside. The 
same is true of the equipment and supplies stowed inside the ,. 

. . vehicle. Many accidents occur because equipment is unsecured. 
Ammunition comes out of.racks, machine-guns fall off mounts, and 
improperly stored items become flying objects. 

The old s'tandby - good housekeeping - is the key .here. ,Combat 
Track Vehicles tend to accumu1ate.a lot of odds and ends and‘ 'small 
maintenance needs are.often overlooked - an ammo box stuffed here, 
a bracket bent there, .a faulty latch, and a loose mount are all 
examples. Most of these never cause any problems until the day the 
vehicle hits a ditch or bump that couldn't be seen because of smoke, 
terrain, or light conditions. Then the bracket breaks, the latch 
POPS loose, the mount falls and the air is full of everything from 
main gun rounds to gum wrappers. Prevention demands good solid 
housekeeping, the kind that pays attention to detail. At the end of 
the day, the job isn't done until after the vehicle is reasonably 
clean inside. This action is a good point to add to after Operation 
checklists, if it isn't already there. Finally, steady insistence 
day in and out that there is a place for.everything will invariably 
result in a safer, more combat ready crew. 
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Fire accidents - Fuel is the major source of Track Vehicle 
fires. The typical fire involves a faulty connection or break in 
the fuel line with the fuel reaching an ignition source within. the 
engine compartment. 

After .the fire suppression system knocks the fire dowh; often more 
-fuel sprays,on the hot engine and ignites~again. Keep the engine 
compartment as clean as possible to prevent:the' buildup of 'dust, and 
dirt soaked with flammable oils and greases. Ensure the integrity 
of the fuel system, especially ,following.maintenance that involves 
pulling the pack. Ensure that fire protection systems are fully 
charged. The average vehicle fire costs the Army $90,000; Prevent 
them! 

Maintenance Accidents - Combat Track Vehicles are massive piec,es of 
machinery. Even most of the components of a tank are massive: When 
two of these pieces come together w$th a human between them, the 
result is almost' always severe injury. Most Track' Vehicle 

.maintenance injuries occur while individuals work around roadwheels 
and the tracks. These components o.f the suspension. system are 
heavy, hard to reach, and often under tension;, and the accident 
potentials is high. Track and suspension system maintenance is a 
team or,crew effort. This work should be done following the TM. 
Where-,the- TM doesn't provide the guidance needed, the more detailed 
unit SOP should be followed. Repetitive maintenance tasks should be 
done **by, the numbers" under experienced supervision. Maintenance 
tasks are inherently " dangerous" and deserve the same attentionto 
detail normally reserved for explosives asnd weapons systems. 

: 

', 
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The Abramd 
Battle Tanks 

tank is one'of the most technologically advanced Main 
in the world. It travels at speeds' which" are 

unmatched, fires with pinpoint accuracy, and provides the Armor 
soldier with a very survivable combat system for ail battlefield 
environments. This tank, 'however, 
soidier 

can be very unfqrgrving to the 
who tries to :take shortcuts or does not follow 'procedures. 

Soldiers .must be made aware of the extreme importance of all 
warnings. in manuals' and on the vehicle. 

sa-fety 
Leaders must set the 

example of safe operations and stress safe training and 
awareness. Close supervision 

saf+y 
is extremely important. for' all 

personnel,working in, on, and around the tank. Soldiers mustbecome 
.very familiar with their crews positions, related hazards,, and 
responsib&l+ties. The .Ml tank is not a.perfect tank,,but it may be 
one of,the- safest tanks the Army has ever fielded. Still,,'there are 
some 'safety facts that users need to know. 'The information which 
follows highlights the top five injury causing accidents related‘to 
Abrams vehicle operations. It is important to note,‘ that all these 
accidents are preventable. 

Turret, movement injuries - A very serious hazard. which- can be 
completely eliminated occurs when the loader's foot 'protrudes 
through the loader's swing toe guard opening and i&crushed when-the 
turret' is' traversed. .A metal guard is available,which".completely 
covers the opening iri the l,oader*s.swing.toe guard. You must ensure 
that your tank has these-metal guards and ,that they are 'always in 
place while the tank is“in operation. Furthermore; the loader or 
any crewmember should never-prop their feet up on the turret ring or 
protective screens. These type of injuries can be 5completely 
eliminated by enf.orcing standards. Ensure that protective screens 
are in place and not damaged, stress crew communications between 
crewmen before movements. Crew drill is the answer - No power or 
traversing'anytime without the standard alerting commands. Crewmen 
must p.rotect themselves! " 

. 

Ammunition door injuries - Personnel performing duties near the 
semi-ready and ready ammunition doors must be extremely cautious of 
what they are'doing. A significant number of serious injuries have 
resulted in amputations<and crush injuries to soldiers' hands and 
fingers. These accidents are:usually caused.by someone accidentally 
activating the ready ammunition door knee switch.' All soldiers must 
be cautious anytime they'.are near the ammunition,doors. They must 
always perform their duties as stated in the appropriate TM. The 
number and, severity'of,ammunition door accidents.can be reduced by 
close supervision and strict' adherence to warning and procedural 
guidance. Anytime maintenance is being performed on the ammo doors, 
the circuit breaker should be,turned off, 'and careful attention must 
be ':giveu to body placement and movements. Many ammunition door 
injuries have occurred while two soidiers are in the turret and one 
inadvertently activates the knee switch without the other soldier's 
knowledge. Communication and coordination between soldiers is 
essential. 
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Slips, trips, and falls - They still happen, 
and best tanks. 

even with the newest 

frequently 
This category of .accidents continues to be the most 

reported personal accident. 
Abram's speed, 'area 

injury 
of operations, 

Because of the 

receive numerous'bumps, 
.and heavy designti soldiers 

cuts, 
tank is operating. in very 

and,other injuries.. Often times the 
rough,. unfamiliar 

cretimen are easily tossed about the vehicle. 
terrain-, and thus 

thrown from hi&~ crew station, 
The soldier isusually 

mounts or hatch rims,. 
or thrown forward into -machine-gun 

face, arms or legs. 
resulting in severe injuries to.,the head, 

warn 'each other of 
Soldiers,must be in constant communica,$ions.to 
abrupt stops or 

Related to falls within'the vehicle, 
approaching road hazards. 

are the. falls off the qutside 
of !he vehicle while mounting, 'dismounting, 
deck. These 

or walking on the tank 
accidents usually occur because of slippery walking 

surfaces or.carrying equipment while walking on the tank. ~ Soldiers 
must heed the warning which states that three -point contact with the 
vehicle is always a:must.. . . 

Abrams vehicle fires - 
older tanks. 

The majority of Abrams fires occur on, .the 

from poor 
Analysis.shows almost 70 percent of these fires- result 

maintenance techniques which damage or loosen crikical 
hardware. Changes 
manuals, 

are 'being reviewed. and made.to many procedures, 
and hardware systems to provide.unfts with current, Abrams 

fire prevention information and equipment. The key to ,:minimizing 
fire damzige‘to the vehicle is to have personnel trained,and prepared 

:in. responding.'to the fire. This can-be accomplished by .stressing 
that, crews ,@ractice. fire drills. There is much information 
available to units 

'hazards 
on fire prevention -and on identifying---fire 

before... one occurs. 
critical are listed below. 

The areas.which.are considered very 

.- . 
1. Battery .Box and Electric-Quick Disconnects..' .' 

. . 2. Hydraulic .Quick Discorinects 
3. .Power Turbine Ststor '(PTS), Hy&o+echanical Unit 

(HMU), and Smoke Generator Lines and Fittings : 

You must make sure,that the hardware and manuals which your units 
are using' are-current and identical to those being used, iti other 

.Armor units? 

Cannon - Inside an MI tank the cannon-is'king. ,,Nobody can win an 
argument with it. : :The cannon catches the'careless in three ways: 
it. recoils into them, traverses.or depresses the'breech down on 
them, or catches.. fingers or handsin.. the. breach. 
everybody in -the crew must learn to live'with it. 

Accord$ngly, 
This is done in 

two ways. The first is through individual 
person knows where to.,stand or not'to. stand, 

training; I,.?.,.. each 
how to load and not to 

load. The second is through crew coordination as established and 
practiced through crew .drill. Training to established 'safety 
standards can and should be a part of,crew,drill. 
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M60Al and M60A3 Tanks 

,M60AL.and M60A3 tanks are heavily armored combat vehicles. 
:are. operated by 4-man crews consisting of tank 

They 
commander, gunner, 

loader, and driver.- These tanks provide a stable gunfiring platform 
.for- long-range and accurate fir-St-round-hit capability that is 
maintained with tank and enemy targets in motion during day and 
night operations. The following is a discussion. of-% the most 
frequent accident causes-and- accident prevention countermeasures., 

/ 
Vehicle handling/clearance 
Maintenance/material, failure 
Mounting and,dismounting/exterior.movement 
Interior movement/improper positioning 

Vehicle handling/clearance 

-Although vehicle handling is a common cause,factor in both M60Al 
and M60A3 accidents, it is reported more frequently for the M60A3. 
Drivers .often do not follow proper. procedurespwhen operating these 

,. vehicles; Many. accidents result from excessive speed for 
.I conditions. To prevent this type of accident, drivers must adjust 

their speed for t,he. existing weather and road .or terrain 
condi.t.ions. When parking on hills, slop&s, or inclines, the driver 
should* fu.lly engage ,the parking brake and chock the vehicle before 
leaving ,.i.t unattended. 

Failure. to judge c.learance is' another -cause of accidents. 
Drivers try to negotiate tanks around other vehicles and obstacles 
without using ground guides. Drivers should never back these 
vehicles without using proper ground guiding procedures. Good 
judgment is a must when driving tanks through narrow spaces and when 
pasging moving vehicles. Drivers.must remember -to check turret 
placement to ensure gun tube clearance. Drivers s,hould,never try to 
pass when they are unsure‘about the clearance. 

Rough terrain requires slower qpeeds. Crewmemb,ers.,are suffering 
serious injuries from,being bounce.d. and bange.d around the interior 
of the tank. When .approaching rough terrain, drivers should alert 
crewmembers so they can brace themselves. Poor or limited 
visibility is another. problem. Dust., bad weather, and poor 
illumination are all .factors contributing to this problem. Drivers 
should use.extreme qaution and wear safety goggles during, daylight 
operations and use night. v~ision devices, during; night..operations.: 

Maintenance/mater,ial failure 

-Brakes and other worn parts such as hatch locking pins and.grille 
door handles are a major cause.of.these accidents. It is important 
that all preventive maintenance checks an’d services are done 
properly and on time. Maintenance personnel are being seriously 
injured because they are not following proper procedures. They are 
not using the proper technical manuals and tools, are not wearing 
appropriate personal protective equipment, and are not getting 
assistance when moving heavy objects. 
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Mounting and dismounting/exterior movement 

Soldiers. need to maintain three points of contact when mounting, 
dismounting, or moving around on the exterior of-the vehicle. Too 
many soldiers are still injuring themselves jumping from tanks 
instead -of properly climbing down using the three-point-contact 
method::.They should mount and~dismount the vehicle from the left or 

'right front. .:Adding sand in the- paint on these areas will R,rovide 
better tr-action. Soldiers should use- extra caution, when the---'surface 
of the tank or the soles of their boots are wet, muddy or dusty. 
Ice and other residue should'be cleaned off the tank and soles of 
boots before mounting', dismounting, or moving about. Soldiers ' 
should always-wait;until the.vehicle comes to a complete stop before 
mounting'or dismounting. 

Interior movement/improper positioning : ;,. 

Slips and-falls are as common inside as outside the -tank; The 
same’ ,precautions are required - clean, cleared work surfaces and 
clean dry boot.soles; : Serious injuries occur when -soldiers' bodies 
get in the way of the turret trdversing system or the stabilization 
system (~60~3). These.systems -cause the gunzbreech to elevate and 

'depress continuously when in operation. Crewmembers must give,each 
other warning calls before activating any system.. They'should let 

-.each other know where they are-'and which system is being activated. 
Because of noise inside the tank, this countermeasure',will- be 
useless unless all crewmembers wear operational CVC helmets at. all 

,times. '. 

Summary " 

M60AI and M60A3 tank accidents can be‘minimiied if the fbllowing 
actions become .routine: ', .' -_ 

* Wear .and: use ,operational CVC helemts. 
* Maintain proHer positions while executing tasks. 
* Warn crewmembers of upcoming rough terrain. 

.._ 
These actions should -be emphasized in all training programs. 

Improper attention is a common factor in all of the 
'The area.inside.the tank is small, 

injury '-causes 
discussed. there is a -lot of 
equipment, and-' many .‘ahtivities are going on. Because 'of this 
dangerous environment, it is imperative that all crewniembers be 
attentive to the task at hand and know what's going on around them. 
Training and safety policies and procedures are written for a 
reason, and they should be followed. Remember, a 
-accomplished mission is a sa.fety-integrated mission', 

succe&fully 

~, 
> 
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SAFETY PROFILE, M-551, SHERIDAN ,' 
After Vietnam the Sheridan was replaced by the M68AI and later by 

the M60A3. The top four major accident ca-use factors 
Sheridan reported to USASC have been: 

for the 

1: Speed 
.2. Ground Guides 
.3. Driver Training 
4. Lack of Attention to Procedure (Safety) 

_ .z 
'Interestingly enough,. :these:f.actors not only apply to the M-551, 

but to ,a11 combat vehicles in general. 
I-. 
0 : SP.EED 

Speed alone generally does not cause accidents. Excessive. speed. 
and either poor road conditionsz,.or driver inexper.ience: do,.. '. We; as 
soldiers, need to realize that speed is a dangerous element which 
must be controlled. We all like to drive fast, and sometimes the 
mission may require us to drive faster than normal. Use reasonable, 
common sense. Better to be late and alive, than dead and never 
-arrive! 

GROUND GUIDE PROCEDURES 

During-the last few years, the Safety Center had recorded one fatal 
accident .and several injuries due to the failure of crewmembers to 
comply with "Ground Guide Procedures" outlined in FM 21-308. The 
Golden Rule of ground guides should be, "Never stand between two 
vehicles when ground guiding". Standing between two vehicles, no 
matter if they are tracked vehicles or not, .is a sure invitation to 
get killed. Always use two ground guides (one front and one rear) 
:when moving a vehicle in a restricted or built up area (track park) 
and in tactical areas where troops are on the ground. 

I DRIVERS TRAINING 

Another factor that adds to the accident rate is nonlicensed 
personnel trying to do more than they are either capable of or 
authorized, to do. If you move the vehicle you need a license! 
Additionally, new inexperienced drivers tend to try things with which 
thet are unfamiliar or for which they have received no training. AS 
an example, inexperienced drivers generally have not acquired the 
skills necessary to drive in a confined or restricted area. It 
requires complex physical and metal training to complete such task. 
NCO/Supervisor: Do 'not require new'drivers to accomplish tasks for 
which they are not trained!!! Just because a soldier has a license 
doesn't mean he can drive in all situations. Be Aware! 
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LACK OF ATTENTION TO SAFETY PROCEDURES 
: 

Safety professionals, year 
conducted 

after year, 
safety meetings,- 

have written letters, 

inspections- in order 
and personally conducted safety 

to accomplish the mission safely 'and with 
minimum injuries to personnel and damage to .equipment. -Yet, 
after year safety precautions -are not observed. 

year 
Many times we get 

away with a safety short cut , but, every now 
shortcuts 

and then; our 
catch up with us. When we 

Procedures, 
continually ignore 

we will eventually pay the price! 
Safety 

., i 
For example, while in a hasty defense position, the'sheridan crew 

was engaged in attacking vehicles with.the --main gun simulator. 
After the loader had inserted a ,fresh cartridge, "he informed. the 
gunner that the system was ready to be fired. The loader had not 
pulled his hand and arm from 

the "up** '. 
behind the simulator after giving the 

gunner simuiator 
fired. 

and was burned on the right arm when the 
.Again, he knew better! Safety procedures are provided for a 

purpose. Learn them, then use them. 
. 

i 

i 
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BRADLEY FIGHTING,,VEHICLE : 

The Bradley 
', configurations: 

-Fighting Vehicle (BFV) is designed in two 
M-2 Infantry Fighting Vehicle with a'crew of nine 

and ,the M-3 Cavalry Fighting Vehicle with a crew of .five. -.-.Both 
vehiclesare fully tracked and lightly armored, posses-sing shoot-on- 
the-move capabilities for engaging the full spectrum of 
targets. 
and 

They have swim capability and can perform both' inf%Fi 
cavalry missions. 

This, profile -focuses on the most common type accidents. invol~ving 
the.BFV and"corrective actions that can prevent them. ..', ,. 

Vehicle movement 
Mounting/dismounting/external movement 
Maintenance 
Weapon system 
Turret movement 

* Use BFV seatbelts and required head protection to help 
prevent injury when negotiating rough terrain or during a 
rollover sequence. 

* Drivers should maintain safe speed and alert passengers to 
rough terrain when driving cross-country. 

* Passengers should use available handholds for bracing. 
* Assure sufficient clearance, especially if turret ' 

traversed. The protruding machinegun barrel extends beyoki 
the hull and can be damaged by trees or other objects. 

* Make sure safety pins are installed in hatch latches 
movement. 

before 

* Use ground guide when moving the BFV where people are 
dismounted, day or night. Use a ground guide anytime vision 
is obstructed. 

0 * 

* 

e 

Vehic1.e Movement 

Don't turn sharply at high speeds. 
Have TC and gunner serve as additional eyes for the driver, 
especially during right-hand movements because of limited 
visibility to the right. 

Mounting/Dismounting/External Movement 

* Use three points of contact when mounting, dismounting, or 
moving on top of the vehicle. Do not jump from the vehicle! 

* Use extra care if mud, water, or spilled fuel is on boots or 
vehicle surface. 

Maintenance 

* Perform routine after-operation maintenance checks and 
services such as checking transmission oil level carefully. 
But remember that the transmission and other engine parts are 
hot after operation. 

* Perform maintenance by the book: obey all cautions and 
warnings. 
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* Install anti-recoil plug on fire extinguisher bottle-7 
discharge port to prevent accidental discharge when bottle is 
unsecured. . 

* Lift only the power unit with the engine and powerpack lift 
sling. 
limits. 

Lifting both power unit and stand will sxcqed design 

Weapon System 

* When clearing or repairing weapon systems., shut down turret. 
Check operator or maintenance manual for necessary equipment 

* 

conditions. 
* Secure spring in equilibrator assembly 

position during maintenance. 
in the compressed 

* 

Turret Movement 

* Do not enter or exit turret while turret power is on. Keep 
turret shield door closed and latched while turret power is 
on. 

* Don.' t, stow equipment in the ramp hydraulic unit, because 
damage to it could, cause a "free fall" ramp. 
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M88/M88Al Medium Recovery Vehicle (MRV) 

The full tracked medium recovery vehicle, M88/M88Al, is 'an 
armored full .track-laying, low silhouette vehicle. It is used for 
hoisting, winching, and towing operations for tanks .and other 
vehicles. It is equipped to assist in repairing disabled vehicles 
under general field conditions. The vehicle carries a crew of four. 

Accident prevention actions 

* Use three points of contact and available handholds for 
proper mounting, dismountkng, and external movement on the 
MRV. 

*.:-. Use proper maintenance procedures. Critical tasks include 
track maintenance and lifting activities. 

.*. Use two or more people to install/remove the 'tow bar. 
'* Coordination and teamwork are necessary to prevent mashed 

'hands, fingers, and feet as well as back strain. 
* Inspect connectors such as eyebolts, towing pintles, and 

dead-man cable -connectors to ensure serviceability and 

'i 
appropriateness for load. 
Keep hands and fingers away from pinch,points and cables. 

* Tow at safe speeds, especially on corners and inclines. 
*. .Prevent engine fires by ensuring no engine leaks and that 

wiring harnesses. are properly maintained and insulated. 
* Tow the Ml using operational limits imposed by TMs. Do not 

ride on or in Ml while towed. Use third vehicle as a 
holdback vehicle. Tow speed is not to exceed 5 mph with tow 
bar or 2 mph with tow cables. 

Operation cautions 

a 

Do not use the 25-ton snatch block if cap screw is not installed. 
If there is no hole in the hinge for the screw, immediately notify 
organizational maintenance for installation. Failure to secure 
clevis to hinge with the cap screw could result in the release of 
the snatch block during lift operations, causing fatal injury. 

1p 

Damaged or kinked shifting linkages can cause the vehicle to 
remain in forward gear after the shifting lever has been placed in 
the reverse position. Do not use any linkage as a step or place any 
weighted objects on the linkage. A transmission shifting linkage 
alignment check shall be performed anytime the vehicle's powerplant 
is removed/installed. 

Excessive speed while towing on inclines can cause enough 
momentum in the towed vehicle to cause the MRV to become difficult 
to control. MRVs have overturned as a result. The TM states that 
maximum speed on hilly terrain is 2.5 mph or the lower speed 
specified in the TM. Crews should not be exposed to more than name 
tag def'ilade and should be prepared to drop into the vehicle tq 
avoid injury if the vehicle overturns. 
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a0 not raise the hoisting boom by external mechapical: means. 
.This'action creates a void in the hydraulk fluid on the do,wnward 

:.sid,e'o.f the, boom .hoist cylinders, allowing the boom to fall: freely. 
:, 

;  .  .  .  Top Six M88/t488Al Accident Activiti.es 
‘.' ._ 

1. . .Performing maintenance 

2. Mounting/dksmounting/moving on top of vehicle F 

3. .Hoisting and slinging operations 

4.. LTowing accidents‘ 
w 

5. Installing/disengaging towbar 

6, Fires 

'I.. 

- . . 
: 

. 

J 
: 

.: 
_. 

:.. 

* . . 
9  

, 

., 
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Ml13 ARMORED PERSONNEL CARRIER 

The .M113Al/A2 is a fully tracked, lightly armored personnel 
carrier (APC) designed to carry 12 troops and the driver. It 'is .a 
multipurpose vehicle that is -used to transport cargo,,. carry troopsi 
or conduct reconnaissance miasions. In addition, it .can be equipped 
to carry a hospital litter.or a capstan kit and can be used as an 
ambulance., This article focuses on the most common causes of 
accidents involving the APC and corrective actions that can decrease 
or prevent recurrence. The most common classification of'accidents 
reported.were: 

.Rough terrain 
.Limited visibility : 
Premature hatch closure 
Inattention 

.Maintenance/material failure 
Mounting and dismounting 
Slips and falls 
Rollovers 

Rough-,Terrain 

Because -the APC can travel easily over,rough terrain, drivers 
often operate their vehicles at speeds too fast for terrain 
cpnditions.-.: Personnel and equipment are thrown around inside the 
vehicles, and are thrownaginst'gun mounts,.cupolas, and hatches. 
Operators can prevent these accidents by: _' 

* '. Operating the Ml13 at speeds safe for terrain and condition. 
* :: Ensuring equipment:is secured Jnside the vehicle. 
* Ensuring all personnel are wearing seatbelts before vehicles 

are put into operation. 
. . : 

Limited Visibility -. 

t 

Total' blackout conditions, dust, and fog.. contribute to APC 
accidents. These conditions cause operators' to lose sight of 
approaching vehicles or the one they are following. Other reported 
cases involve vehicles driving off roads or bridges. These 
accidents include head-on and rear-end collisions, and vehicles 
overturnlng and running into trees. These accidents can be 
decreased or prevented.by drivers: 

* Adjusting speed. to conditi,ons and !maintaining 
intervals between vehicles. 

proper 

* Using ground guides when traveling cross-country during 
periods -of reduced visibility and when ioperating' in areas 
where troops are on the ground (assembly,i cantonment, bivouac 
areas, etc.). 

* Halting vehicle-if vision is obscured. 
*. Alwa'ys remaining .alert for dangers that could result in 

injuries to the crew or damage to the vehicle. 
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Premature Hatch Closure -. 

Hatches 
These 

continue to close on soldier's heads, hands, "and arms . 
accidents " occur because ,either the hatch exterio;r locking 

bracket is .not 'installed or the 'locking pin is missing;’ not 
install-ed, or'unserviceable. 

'by: _.' . . Operators can prevent these'accidents 

* -J,;Not operating -vehicles until all hatches are secured. '.. 
* 'Inspecting locking pins'for serviceability and ,replacing 

unserviceable' 'pins. :_ :: 
* Securing hatches in the open position‘ with either, rope,, 

straps, or chain if the bracket or locking pin is 
unserviceable or missing:;"- 

Inattention 

i 

Another common incident involves soldiers not paying attention to i 
what they are doihg,or what other sold-i&s or crewmembers around 
them are doing. These accidents result-in fingers, hands, arms and 
feet getting closed in hatches and door:s. Other reported cases 
involve soldiers working in or around engine compartments. They get 
fingers and hands caught in fans, and clothing caught between zbelts 
and pulleys, or burn themselves on hot engine parts. Soldiers can 
prevent these,accidents by: I 

.- 
* Being more- observant and keeping,all parts of the body aw'ay 

from hatch ahd door openings. : . ., 
* Warning others before'closing hatches or doorsand. ensuring 

:-they are clear beforesclosing. 
* Stopping the, engine before working onor near fans, or- .belts, 

,ensuring. good -communications betweenrmechanics and helpers, 
and ensuring no one can start the,vehicle while it is being 
worked on (disconnect battery cable, 'or attach .a highly 
visible warning tag in driver's compartment). 

* Using extreme caution when working in or around:: the.,,fengine 
compartment or hot engine parts.. If time permits, wait for 
the: engine t20 cool'or take precautions.such as long sleeves * 
or gloves. 

: .~' 
Maintenance/Material failure 

.' 
Accidents reported involving either magntenance or material 

failure were: : ._, , 

* Final drive breaking, causing loss. of control. 
+ Prop sh7aft.,to steering control differential breaking,- causing 

.loss of control. ". 
* Broken or"thrown tracks. : 
* Sprocket'bolts shearing off. 
* Inoperative laterals. .I i 
* Differential overheating or locking,up. -'. 
* Defective governors,- causing engine to exceed braking capac- 

ity -I 
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Supervisors/operators can prevent these accidents by: 

* Ensuring proper before, during, 
'performed IAW the -10 TMs. 

and after-operation PMCS are 

*. Being safety 
malfunctions. 

conscious and anticipating possible equipment 
* Not using the brakes if the vehicle throws a track while in 

operation. Let off accelerator and allow the vehicle to 
-._. coast to a stop. 

Mounting and Dismounting 

Ml13 APC accidents continue to happen when soldiers mount or 
dismount. Soldiers 
legs, ankles, 

dismount by jumping from vehicles and injuring 
and knees. 

mount moving 
There are cases where soldiers attempt to 

vehicles and get their feet caught between the drive 
sprocket and track. These accidents can be prevented if soldiers 
are more safety conscious and: 

* 
i 

Maintain three points of contact with the vehicle. 
Never mount or dismount a moving vehicle. 

* Never dismount by jumping. 
* Follow SOPS and use steps or prepared areas (roughly textured 

for traction) where available. 

Slips and Falls 

Soldiers working on top of vehicles slip and fall due to wet, 
oily, or icy surfaces. Soldiers can prevent or decrease these 
accidents by: 

* Always using the three-points-of-contact rule. 
* Removing ice and snow from vehicles. 
* Cleaning oil spills off vehicles. 
* Using sand on paint or other roughly textured materials to 

improve traction on highly traveled areas. 

Rollovers 

In a recent 5 year accident study of rollovers, there were over 
105 recordable events with 35 fatalities, 96 lost workday injuries, 
and over $7,300,000 in damage. The causes of rollover accidents are 
many and varied, but the crew's emergency actions should, in most 
cases, be the same. Make sure your tracked vehicle crew(s) know 
that is is safer to remain inside the vehicle. Crewmembers who try 
;zhi;u~p clear of a rolling vehicle are often crushed by that 

. Emergency actions 'for a rollover should not only be 
included in crew SOPS, but also practiced by all crewmembers during 
drills. Make sure your soldiers know the emergency actions to take 
in case of loss of control, and vehicle overturn. Stress that 
crewmembers must immediately i get down into the vehicle if it 
becomes evident that it is going to rollover. Let them know that 
it's better to risk a few bruises or breaks, than to risk being 
crushed by an overturning vehicle. Remember, the safest place in a 
rollover is inside! 
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TheM103lseries commercialutility cargo vehicles SUCVs~ are %- aqd Etontactical 
trucks.TheutilityversionloSslikethecommercialBlazer.BecauseCUCVsmakeup 
almosthalfofthelightvehiclefleetandgetheavyuse,theyareinvolvedinmore 
accidentsthanmostother tacticalvehicles.However,becausethe~areequip 

g”d 
with 

bothlapandshoulderbelts,iqjuriesinCUCVaccidentsarerelativelyfewan minor. 

Excesgive speed 
Thespeedlimitineffectonaparticularroad 
orrangeisamaximum.Driversshouldreduce 
Speed- 

.ln off-road0 erations. 
l Cnunpave orroughroads. d! 
l Onwindingroads. 
l Whenap roachingcurvesandcorners. 
*After dar E , especially~whileusingnight 

vision devices. 
.Inrain,snow,sleet,dust,orfogandwhen 

theroadisshck. 
l WhentraEcisheavy. 

AnytimedrivingconditionsarenotideaL 

Failure ti follow. 
prdcedures/inadequate training 
Manytikesfailuretofollowproceduresis 
related to i training drivers don’t 
followthe roceduresbqausetheydon’tknow 
the proce if ures. In other cases, drivers don’t 
follow. roceduresbecausetherequirementis 

ll! note arced. For example, disregardofthe 

?I 
uirementto wearsafetybeltsisonefail~e 

go; 
B 

;ztnnx?s that calls for strong 

Thiscategoryksoincludestryingtomake 
thevehicledothingsit’snotd&gnedf$r~in ‘. 
disreg~oftheoperatorsm~ual.Acci~~t ‘. ’ 

Leading accident causes: 
l Excessive speed 
l Failure tofo!low 

f;m-r@hnadequat~ 

l Inattention 
.Mz&iel fhilurehn~dequate r 

qcords show that some drivers have assumed 
~eCU~could’~~phills~dd~~~~at 
p&hit could maneuvequst hke theJeep. 

Tacticalvebicles.require special driver 
training. The fact that a driver is licensed to 
drive commercialvehicles does not mean he’ll 
beabletohandleallthesituationsand 
conditions hemayencounteroffthepublic 
roads. 

Inattention 
Thiscau&fktoriscommonforvehicle 

*accidentsingeneraL ; .F 
- requhatbe driver’s iii? 

ratingavehicle 
attention. Drivers 



must learn todiscipline themselves to - .I could have been prevented by performing 
coixeptrate on drivingandhave everyth%g -. ” PMCS by the book. 
else to a more appropriate time. 

References )’ 
Materiel fa&e/imadeq~ateP~CS TM 9-23iO-289-10 
These accident causes are cld~el~ Aated, 
since nearly all’reqordedmateriel fail-s ‘. 

g’ t&2~3$295.-@24 
- , ,, :-i ’ 

_’ I . . _ ‘. : 
~. i : ,o.,: .:- 

i;. f ;, :;,:. 
..:‘. .I .‘. . . ._:. _,; ” ; 
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Excessiye speed 
Excessive speedis the most frequent 
contributing cause ofM151 til)over accidents. 
Attem@ing a turn at a s edexcessivefor 

l!r 
‘.., 

conditumstoooftenres tsinanotherMl51~- 
rollover accident. Drivers must be warned 
aga&andagainofthesethreefactomGqeed, 
turns, androllovers. 

The ouerators manual, TM g-2320-218-10. 
warns: f . . Ml61 series vehicles.. . have more 
responsive steering andacceleration than 
othervehicles. Watch speed, especially on 
turns.Afullrightorleftturnatspeedsover20 
mph(32km/h)cancause ariyvehicletogoout 
ofcontrol and/or turn over.” 

An Army technical bulletin, TB g-2320- 
218-10-1, puts the case even more forcefully: 
“Allmodelsofl/&ontruckshaveashort 
wheelbaseandahighcenterofgravityfor 
cross-countrg mobility. Operation ofthese 
vehicles athighspeeds,combinedwithsharp 
turns,canresultinrollovers.TheM151has 
independentwheelsuspensionandgiveslittle 
warningtothedriverbybodytiltor‘feel’ifhe 
isturPingtoofast.Withindependentwheel 
suspension,therearinnerwheeNmsa 
tendency~Oliftmtheroad,andtherearend 
breaksawaytotheoutsideofthecuxve.’Ib 

Lea+g accidek cm&: 
. ‘G Ekcesslve:speed 

l Failure,t6~ollow ‘. 
pro~edures/inadequ@e 
training 

l Illattelltioll 
l Failuretoelear 

correct this condition, the driver must apply 
lesssteeringturnandreducespeed.” 

Themaximumoperatingspeedsstatedin 
theTMareonlyguidestothemechanical 
capacityofthevehicle ineachgearratio. 
Maximumsafespeedisnotdeterminedbythe 
figureson.thedataplateoronachartinthe 
TM. Roadconditions, weather,visibility, and 
loadingdeterminethespeedatwhich an 
Ml61 shouldbe driven. 

Ftiilure to follow 
procedures/inadequate training 
Manytimesfailuretofollowproceduresis 
relatedtoinsufSient..t drivers don’t 
follow the procedures because they don’t know 
thep~dure~.Inothercases,driversdon’t 
followproceduresbecausetherequirementis 



.C 
not enforced For example, disregardofthe 

:, .( ‘.: ,. 

=I 
uirement to wea$ safety belts is one&ilure 

‘Ope&hal cautioni : 

to ollow 
B 

rocedures that calls for strong 
Commaudeti and supervisors should &seure 

c&man action. 
all~Ml6ldri+rsarethoroughlytrainedto 

Eachtacticalvehi~erequirestrain@ginits~ 
ownuniquehandhngchara&ristics. 

gtivevee andare taught its 

Ew=W+w~~~tFainingi-wyww 
Inad&ion&heoperatorsmanual,the 

@ocedure~whatt&loifthevehiclegets& 
‘&my publishedTR 9~2320-218-10-1 to help 

theroadway,or~~~o~vehicleoibther 
tr~~v~~~t;he~eoperationoftheM16b 

obstaclesuddenlji”appearejuetead.The 
Them3 lists two t#&iingtis, TE‘ 6.6-3707 

commonpanicreactiom+toslamonthe * 
‘. ~(operatibn~~~e~~sll/s-~,nUtility~~) 

and TF 66+@7(!&i&~Ut1hty, l/4 -‘Ibn 
biakesorjerkthesteering.wheeltotherightor 
1eflGcause accidents. ., 

Ml6iA2JZharacteristicsandHandling). 
-. P&&c~&&+e fib w&p &-iv& 

aware ofthe speciaKc&racteristics of the 
Ixlattintion M16i. ‘,‘. ‘,;Y: ‘,. ” 
OperatingtheM161requiresthedriver’sfull Sincethegiantsafbtystepofequippingthe, 
attention to anticipate turnsintime to slow ‘. M16lwithaROPS,theannualtbllofrollover 
thevehicletoaspeedthatissafeforthe 
conditions. Drivers mu&drive defensively and 

fatalitiieeisathingofthepast.Therehave 

b~wtantls.aw~,of~&yp$p$ j 
been-several &&d.ingiqjuries to personnel1 

trafiiccti~tio~., 
whofailedto.~-,sa~lte(in,rial~tionafAR 

: :: 385-66) and h$ttheb headson the rollbar? The 

Failum timltiai 
. . first rollover f@ality,ig a ROPS~quipped~ 

Thisoccurewhendriversaresointenton 
Ml61 wae~iip~gerwhos~~~~:~~, 

backingu ,changinglanes,or,makingturns ’ 
windshieldbecause he had failedtobuckleup, 

thatthe P 
eil 

orgettoexisuretheheayisclearof ‘: 
’ 

otherv ‘cles,signs,orotherobstacIesbef~ R0~er8n~ .’ j ‘: 
makingtheirmove. Bni?FdngAhMf61 doesnot TM 9-i320-21840 ,-. 
ordinarilyrequireagroundgui~jbutlike TB 9-232&218;i&l 
turningandlirne;cbanging,itdossreq&ea FC66-32 _,. : 

thoxxmghscaninalldire&ons,includmgthe 
nnrrorandblindspot. :. I- 

I’ I , .(‘. ‘. _’ 

Safety B&s Save Lives . 
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TheMW8 series high mbbility multipurpose wheeled vehicle was designed to meet 
light wheeledvehiclerequirementsofthebattlefieldofthe1980sandbeyond.A4x4 
Eta v+icle, the HMMWV ~onsistsofacommonchassisthatacceptsva$ousbody 
;zgmtions toaccomphshcombat, combat support, andcombat service support 

. 

Failure to follow 
procedures/inadequate training Leading accident causes: 
Manyti&sfailuretofollowproceduresis l Failure to follow 
related toinsu&ient training drivers don’t procedures/inadequate 
follow the procedures because they don’t training 
know the procedures. In other cases, drivers 
don’t follow procedures because the 

l Excessive speed 
requirement is not enforced. For example, l Fa+r@ouseground 
disregardoftherequirementtowearsafbty 
beltsisonetkiluretofollowproceduiesthat 

~~yvwerground 

calls for strong command action. 
Eachtacticalvehiclerequirestrainingin 

its own uuique handling characteristics. 
Especiallyimportantistrainingin 
emergency procedures-what to doifthe 
vehicle gets off the roadway* or if another 
vehicle or other obstacle suddenly appears 

l Failure to Corn ensate for 
restricted visi 1& ility 

l Inopencountry. 
l Gnunpavedroughroads. 

justahead.Thecommonpanicreactions--to 
4nwindingroads. 
*When ap roachingcurves andcorners. 

slam on the brakes or jerk the steering wheel @After dar $ especially while using night 
to the right orleft+xmse accidents. visiondetices. 

The HMMWV’s most troublesome feature, .ln rain, snow, sleet, dust, or fog and when 
isits width. Drivers must learntomakemore theroadisslick. 
allowance for obstacles or roadway edges on l WhentraBcisheavy. 
the right than withmost other vehicles. zany time driving conditions are not ideal. 

Excessive speed Failure’to use ground 
Thespeedlimitineffectonapartic$arroad guidehnproper ground guiding 
or range is a maximum. Driversshould Groundguidesareusually associatedwith 
reducespeed- larger trucks, but experience has shown that 
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when backin or maneuveringin a close space 
the HMMW$needs a groundguide too 

_ or a deep ravine;it is probablt 

becauseofitswidthandblindspots.AGordof 
-. ~’ much,of anything; When that’s thecaseand , 

the driver must keep-moving ,anyway; he 
caution: The ground guide should never place 
gslfbetween the vehicle and another 

should drive as though surr&id~~Aby~h~&e~ 
., , obstacles and pitfalls, because &&He. j ‘- ‘&&d+.. : I . 
1; 

_, 

Failure to compensate kr &stricte;l ! 
*Slow to 5 m hor less. 

visibility i : aHave a.h ve I!ll ‘cle occupants help scan for 

Accidentsoccurwhen the HMMWV&..& hazards,. ~’ i .’ .,.., &ea@.&&.y~e*, , 
with astationaryvehicle or fliptiintb aditch -’ “’ . 
because the driver sim 
Factors @ectin 

ly did not see it. i 
” im’ ix -Y-. -,: :. 

%l 
visibl :tymay be darkness, % 

fJ&mn&s -- i: ,, 

blackout drive,.t ‘ck’dust,.precipitation, or a : . ,- : 
.Tti9-23dOkZ80 :.‘ 

combination of these. ’ 
FC 55-32 ^. . . .!. 

-’ ‘.- .._. :& ,.,k. : : 
Anytime,adrivercan’tseeastoppedtaqk ,,, ,,.‘, 

: 
:- ;. i 

1 

/  

. ;  

.  .  .  
:  

‘. I  
j 

, -  
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TheM977seriesheavyexpandedmobilitytacticaltruck(HEMTT. ) is the new 
heavyweightontheblock(62,000to95,000pounds).Itisusedfordirectrearmingof 
the multiple launch rocket system, transport of Patriot erector/launchers, resupply 
of ammunition, and refueling of tracked and wheeled vehicles and aircraft in forward 
al-m. 

Failure to follow 
procedures/inadequate training 
Many times, failure to follow procedures is 
related to in&&Sent training; drivers don’t 
follow the procedures because they don’t know 
the procedures. In other cases, drivers don’t 
follow procedures because the requirement is 
not enforced. For example, disregard of the 
requirement towearsafetybeltsis one failure 
to follow 

if 
rocedures that calls for strong 

comman action. 

Leading accident causes: 
l Failure to follow 

procedures/inadequate 
training 

l Excessive speed 
l Inattention 
l Failure to use ground guides 

Each tactical vehicle requires training in its 
own unique handling characteristics. Excessive speed 
Especially important is training in emergency When thinking of excessive speed, most people 
procedures-what to do ifthe vehicle gets off visualize a vehicle traveling at 60 to 70 mph. 
the roadway, or if another vehicle or other Not true. With the HEM’IT, speeds of onIy 25 
obstacle suddenly appears just ahead The to30mphcanbetoofastdependingonroad 
common panic reactions-to slam on the conditions, weather, and the load carried. 
brakesorjerkthesteeringwheeltotherightor 
1efLcause accidents. Inattention 

It’s especially important to keep the Inadequate attentionwhilefollowingtoo 
HEMTT on the roadway, whether paved or closely is an accident waiting to happen, and a 
tank trail. More often than not, a soft shoulder significant number of them do happen with 
wil.lgivewayundertheweightofaHEMTT HEMTTs--usually in convoys and involving 
and the’vehicle will roll over. 

two or more HEMITs in a chain reaction. 
DrivingaHEMTI’requires thedriver’sfull 

attention. Drivers must discipline themselves 



tocOncentrateontheirdrivingandignOre 
potentialdistractions. 

feet wide, andis 33.4 feet long. This is ‘ust too 
much vehicle for the driver to clear by Lm self. 

Failure to me ground guidee References 
A undguideisamustanytimetheHEMl”l’ 
is %r in backedoroperatedinacongested 

% 

g;-2;;0-279-10 
s 

gwg. T e vehicle is over 9 feet tall, measures 8 
_’ 

i 

._ 

_’ ’ 

:  . I  
:  

_.. 
.,’ 

~ 

_- 

. , , : .  , ,  Safety ,Belts - - - I Save Lives 
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Inattention 
Lookingatthephysicalsizeofthe 
tractor-trailer combination, it is obvious that 
,$be driving job requires the driver’s full and 
full-timeattention,andaJmostasmuchfiom 
the as&ant driver. Once the driver loses 
control of this rig, it’s unlikely he’ll regain it. 
Long haulsshouldinclude arrangements for 
driverstotradeoffsothatdrivingstints 
coincide withareasonable attention span and 
ability to concentrate. 

Failure to follow procedures 
Tkotypesofviolationsarefkequentcausesof 
M916 accidents: 
l Fail~touseagroundguidedurin 

backing,orimpropergroundguiding. word 1 
ofcaution:Thegroundguide shouldnever 
place himselfbetween the guidedvehicle and 
another object. 
l Failuretofollowguidelinesintheo rators 

manual(TM 9-2320-273-10)foruse the OF 
engineretarderwhendescendingsteep 
grades.EveryM915operatormustbe 
thorougblyfamiliarwiththeprocedures, 
which follow: 
proper~-- 
iVote:Someoftheseactionsmayseemillogical 
orcontrarytowhat 0ur”commonsense” 
would dictate, butt L yare correct. Learn them 
tbroughly. In an emergency situation, strict 
~~e~ncetotheseproceduresisessential. 

Leading accident causes: 
l Inattentios 
l Failure t6 follow procedures 
l Excessive speed 
l Misjudged clearance 
l Failure to maintain control 

Selectagearthat,withtheengineretarde 
applied, will allow the engine to control truck 
speedwithenginerpmatorbelow20OOaud 
service brakes not applied In other words, 81 
you approach a downhill grade, progressive! 
selectagearthat,whencombinedwiththe 
engineretarder,willallowyoutomaintaina 
enginespeedof1760to2OOOrpm. ’ 

Asenginespeedexc~ds2oOOrpm,useonc 
positive application of the service brakes to 
slow engine speed to 1650 rpm, release the 
engine retarder, downshift one gear, and 
reapply the engine retarder. Repeat tbis 
procedureuntilenginespeedcanbe 
maintainedbetween1760and2000rpm. 

Iftheengine overspeeds (above 2100 rpm), 
malqe one p@tive,application of the service 
brak&toslowvebAe s$eed. 

If the transmission overspeeds (above 2301 
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rpm) and totally disengages, perform the 
following: 

Misjudged clearance 

@Release engine retarder. 
This problem s.hows up often in turning 

.U shift, 
: l 2 

corners. The minimum turning diameters 

ake one positive ap licationof the service 
range from 63.feet for the M916 with&I872 : 

brakes to slow the vehic e and regain control. P 
semitrailer tb90’feet for the M92O~withti870 

Ifthe transmission totally disengages due to, 
semitrailer, so it’s’very risky to assume 
cleara&e between the tractor-trailer and 

shifting with the engine retarder applied and 
engine speed has returned to low idle 

nearby vehiclesorobjects. When indoubt, 

freewheeling, accelerate engine to ix-engage 
drivers shoulduse a ground guide. 

Another often-misjudged clearance is 
tra.ns.mission. between the top of the load and a bridge or 

If total loss of braking occurs due to heat overpass. The driver must know the height of 
buildup- the load, and when traveling an unfamiliar 
l Ap ly engine retarder (place stitch in high 

mode. P 
route, the .driver needs to be prepared to 

@Upshift as enginespeed a proaches 2106 
d+our in casea too-low bridge is encountered; 

P rpm. Before eachupshift&e e*e engine 
Of course it is best’te check out the route 

retarder. . 
beforehand whenever possible. _-, 

l In 16th gear, continue to &ply engine 
retarder and maintaindirectional control of Failure to tiaintahcon&ol L 
the vehicle. The bestzmeasure for prevention of these 

*Don’t panic! accidents is to ensure drivers are thoroughly 
trained in all aspects ofhtidling the vehicle, 

. . 
Excessive s.ptyd ’ ’ 

includih 
% 

emergencyprocedures.~.The ehould 
K 

The tractoi%%.iler combination takes at least 
refresh t &memories by reviewing t 
operators manual periodically. ( 

e ‘. I 

72 feet to stop at 20 mtih and twice as much at 
30 mph. So drivers shouldleave 
between them and the vehicle al! 

Zenty of room 
ead. They References 

should keep their speed moderate atall times. TM g-2320-273-10 
to be 

R 
repared for sudden situations, In bad FC 55-32 

weat er or trafEc, they should reduce speed’ 
.x-‘.- .” 

2.2 
even more. !- ‘. :: i. -, ic: . . 

; ., 
i: ; -; ..: 1 

7.. (. 
._‘:- ~ .,,( 

-. 
. . . 

. . . 



time’&&, : ” ,, :- 1 

ieIIET&iththeM747 trailerattachedis : 
ound67fb&longand ahiiost $1 feet high. It 
kesu ilotofspaceontheroad~~: “’ 
Che % height and width cleara&e of bridges 
~doverpasses.Aninchcanmakeabig 
Kerence. . . ,.., 
Makesureclearanceisade uat&before: 1 
.tiginglaxaes andpassingot II erveb%le& 
TheHETneedsmoreturnin;esnac;e~~‘ 
oat othervehicles. The turn&&s ofthe 
ETis43to47feet. 

allowing too closely/excessive 
=d 
;i! atingwithaHETiscourtingd.isaster. 

%E T weighs 39,952 pounds, andeven at 
~speedsittakessomedistancetostop.It 
kes even more with a loaded M747 trailer 
tached. For,e+xnple, a HETwith a.60-ton 
dgoing20m hneedsabout8Ofeettostop 
&x-ideal con 82 ‘tions. 
KeepasafeintervalbetweentheHETand 
e v&icle in front. 
Maintainsafevehiclespeed. 
Remember that weight distribution afFecta 
upping distance. Drivers must be aware that 
fmxargomakes adifference. 
Use the hydraulic retardertj help-slow the 
hicle on downgrades or curves by releasing 

:, 

e acceleratorand then depressing the retard 
dal.Youwillgetthebestretardingeffectin 

._, 

Lez@ihg+&Gmt causes: “ 
* Failtie to&ear 
l Following too 

closely/excessive speed .- 
l Inadequate ‘3iaintenance ; ~~a&&&~o~ tio”d guideis 

l Failure to #&b&y traffic. signals 
l Improperly securedloads 

the lower forward transmission gear ranges. 
Caution: Long continuous use of the hydraulic 
retarder will raise transmission oil 
temperature and may cause damage to the 
transmission. ‘Ib prevent overheatmg, folly 
release pedal for short periods and reapply as 
necessary. 

Inadequate maintenance 
There is no substitute for preventive 
maintenance checks and services (PMCS). 
Faulty brake systems and bad tires shouldbe 
found during PMCS and corrective actions 
taken before the vehicle is driven. Drivers 
sl&gd&j(-jL :) 
l Checkforbrakechattex?noise, andside ull. 

l Check for proper operation ofservice x an 
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parking brakes. If either is not operating 
properly, deadline the EIET to ensure it’s not 

light. Since the HET has such a long stepping 

driven until the problem has been corrected 
distance,driversshould- ‘. 

*While tires are cool, check for proper 
~&art watching a trtic light as soon as it 

inflation pressure-95 psi for tires on front 
coties into view. 

arid 
B 

usher axles, and 85 psi for tires on 
*Be prepared to stopeven whcen the light is 

tan em rear axles. 
green. :- 

@Be sure to check spare tire. _’ @Remember that convoy8 must comply with 

Gheck each tire for unusual wear or 
traffic signals and other trafIic control devices 

_1 
.damage, objects stuck in tire walls or between 

unless proper civil or military authorities 

treads, and presence of a valve cap. 
directotherwise. 

l Check for loose, damagedior missing wheel 
lug nuts. .. Improperly seigmed loads 
: @Check for damaged wheels, rims~and hubs. Loadsmustbe.sectied;theycarmotbe 

Inattention to groubd &id;; 
transported when simply parked on the 
trailer. ’ 

AgroundguideisamustmoieoftenforaHET’ 
*Tiedowns must be strong edough to keep 

thap for other vehicles because it is more 
the loadon the trailer in corners, up and down 

‘difficult to maneuver. Aseemingly slight 
grades, or id a’tilt position, as when the 

., 
chtrdent error can be crrtlcal. Drivers 

’ ~tractor&a.iler wheels slip off the pavement. 
1 

: ,” 
l YVhen the payloadis e uippedwith a turret, 

*Always use a 
the turret must be locke 1 

undguide when backing. If -. 
in position. 

one is not availa r le, the driver should walk 
around the trac.tor and trailer to see where 

Opex%&ional cautions 
and how close obstacles are. *Always wear safety belts. -. 
;Alwa s pay-close attention to ground 

i: 
*Don’t ermit anyone to stand-directly 

guides, behindtEeHETor~~erduringcoupling, ’ ut especially when backing, turning, :. pr&ed,u.+8 
or tryin to squeeze through one of those 

& 
. 

narrow ‘ttle street.8 in Germany 6 During winching operations; require 
*Never move a IIET until certain they everyone who isn’t involved tostand clear of 

understand the ground guidi3’s instructions. winches and 
*Personnel 

ayload. -*,,, 
+3topimmediatelyiftheylosesightofthe- 1 amllingwinch cables should 

ground guide. :’ 
wear heavy gloves and never allow the, cable tc 
run through-their hands. 

Failure to obey tqfsc sigGls 
Asurprisiu References .. 
been cause f 

numberofH&accidents have 
by Givers failing to stop for a red ;?;;2;;0-27040 ._, 

/ 

-kL 

,. 

/. 

Safety Belts Save: ,Lives ” T , ._ 
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Tactical traileli ,. ” - 

[ate&et failurekadeqvate PMCS 
bis type of problem appears to be more 
revalent with trailers than with towing 
&icles/prime movers. Even drivers who are 
mscientious about performing preventive 
aintenancechecks andservices(PMCs)on 
;eziclclS300etimes forget that trarlers 
4 
Defectstobees&ciallyalertfor(because 

rey show up repeatedly as accident causes) 
re those involving- 
Bwbeels. 
l Brakes. 
l Brake lights. 

lpeed too fast for conditions 
hisfactorshowsupotinbecauseoneofthe 
xmditions” callingforreducedspeedis 
im 1 
isi ix 

havingatrailerintow.Addingreduced 
’ ‘ty, rain, snow, or aroadfull ofpotholes 

lakes for a situation needing greatly reduced 
pee& 
Traileraccidentsoftenoccuroncurvesorat 

orners. Ifthe driver doesn’t slow way down, 
hetrailerislikelytofishtailandoverturnor 
it another vehicle or object. 

Iitfromtherear 
‘his is a tough type of accident for the driver 

Leading accident causes: 
. Materiel failure/inadequate 

PMCS 
l Speed too fast for conditions 
l Elits from the rear 
4bilure to follow 

procedures/insufficient 
training 

l Misjudged,clearance 

towing the trailer to prevent. But trailers 
(usuallystopped)beingstrvckfrombehind 
happenssooftenthattowingdrivers should 
remainalerttothepossibility. The 
ensure the trailer brake lights wor % 

should 
and 

shouldtrytoincreasethevisibilityofthe 
trailerx.Whentravelinginaconvoyatnight 
or any time visibility is reduced, vehicles, 
includingtrailers,willbemarkedat therear 
with reflective tape or paint in accordance 
withAB55-29. Itwouldbeadvisabletomark 
trailers in this manner whenever they travel 
on public highways evenifthey’re not in a 
convoy. Duringblackout drive operations, 
special cautionis needed to prevent rear-end 
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acciden.ts, both on andoffthe road. &ights and 
reaectorS should be ke t clean. 

- defensively, especiallyin relationto t&g: 

Ifdrivers,havetop loffthe,road,itshould UP 
veh+les, 

hs~ort, tact$altrai.ler towi&eq*~ee : 1 
bewellofftheroad,andwarningflagsor .. _‘. training. ” L-‘. .- “, 
reflectors put in place. 

> 

Failure to follow .-- 
-’ Miso’q@ge.d &tince 

:procqdures/insufficient tiaining 
ThiS.P~h~~~~~~~.UPORenin turning 

: ’ 
These factors arecombinedbecause.theyere 

corqers. M&i+ $wa,s~~e clearance *hen 

closely related. Drivers may not know’correct 
pulhng atrxuler &cause tur&i$if4 simply 

procedures or may not remember them inan 
gomgtotakemor&oomthtiit iiesti hjust 

emergency because d inadequate-train&g, 
tbetruclgo~tavktok Slowway-~dov,+and, when 

unfamiliarity with tbeoperators manual, or : 
mdoubt,,useagro%dguide. :’ :. 

.sh ly&+fiena* .i: Another often-misjudged clear&e is 

TiLinin 
,. : ; .,.’ / . . between + se,nitrailer and a bridge or 

glerequiredforpersonneltobe -: overpaes.T6e~~~~~~tInio;;w~~heightaf 
licensed to drive a tractor-trailer,combination. :, ; 
.But the need for training is often overlooked 

-his @@@or load;@ when itis t& 

whendrivers areassignedtotowtactical 
transportedover~@;lhfamih& route, he 

tr&rs.Itisamistakefordriversortheir 
needst&6pre&ri&o detour in case he 

supervisorstoassumethatdrivingatruck ’ 
enah@ &&o&-idge, of&me, it is 

withatrailerintowisthesameasdrivinga :. 
best to checkout the route beforehand 

truck without. It isn’t.. With a trailer bitched 
,whenever possible. ’ _ ~_ 

on, it is necessary to drive slower, turn and &$&.&&~ ; - : : l.‘I ;-: 
backdiEerently, tiddrive’even, more .“. TM&&&ies’ .. 

~~5-2$.. i.,-. ,. .. 
:’ 

:  

. . - .  

.i 

,  

:  

, .  , .  

:  

. :  

.  .  

.  : ,  

. I . <  

,.’ 

: ,  

I  ,  

i’ 

; .  

.  

1, : :  .j 

!  
, .  

:  : .  

‘, 

, .  

- :  

, :  

_’ 

’ ; . -  -* 

‘. 
.’ 

; .  ;  

, -  
. ,  .  .  

:  1 



TheversitileM44series,M899,andM939seriestru&saredesignedtohaulortow 
almostanythingtheArmyhasthatcanbemoved.Tbeyalsohavebeenusedasa 
weapons platform to provide convoy security in combat. 

Failureto follow procedures 
One failure to follow procedures that calls for 
strongcommanda&onisdisregardofthe 

Leading accident causes: 

requirement to wear safety belts. Drivers l Failure to fo,llow procedures 
backins2l/2-andB-tontruckswithouttheaid ’ l Inadequz&PMCS 
of a ground guide is another. These vehicles l Failure to maintain control 
are big, and the driver’s rearwardvisibility is 
hmited;agrou.ndguideisessentialforallsafe l Environmental/road 
backing operations. Aword of caution: The conditions 
ground guide should never place himself 
between the backing vehicle and another 
object. Environmental/road conditions 

Easy-does-it is the rule when drivinginrain, 
Inadequate PMCS snow, or mud These conditions require slows 
Before operating any vehicle, drivers must speedbecauseofreducedvisibilityand 
in@ 

e 
ittoensurethatitismechanicallysafe increasedsto ingdistauces.Tanktrails 

to ‘ve. Each year 2% and S-ton trucks are 
present the a % ’ tional hazard of shoulder 

involvedin approximately 100 accidents from edges that can give way under the weight of 
loss of brakes. Most of these could have been the vehicle. 
preventedbyproperPMCS. References 
Failure to maintain control TM g-2320-209 
Thedrivermustbealerttothedrivingtask, 

TM g-2320-211 

Whenpullingatrailerortransportingheavy 
TM g-2320-260 

cargo, drivers must avoid abrupt maneuvers 
and never jerk the steering wheel. All turns 

z;i;$o-272 

must be smooth and precise. 

Safety Belts Save Lives 
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CHAPTER 4 

MA-INTENANCE SAFETY,’ 

IV-A 



IV-B 
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Most maintenance accidents are caused by: 
Failure to follow procedures. 
Poor supervision. 
Lack of written procedures. 
Insticient or no, training for the jobs assigned 

Failure to f@l& procedes ‘i ._, _, 
Shortcutt+g or d$sregarding.es@$ished~.work 
procedures is-the most frequent!ause of -ac& 
dents during-installation, removal, and,modifica- 
tion jobs. Mechanics may knowingly fail to,use. 
correct procedures because they are in a hurry , 
to get the job done, because they ,do,.not under- I 
stand the reasons for the work :rules and .the ’ 
potenti,al for injury,, or because of a lack of super; 
vision. , .I 

; Using .the.wrong tools-lengths of pipe-as ext+ 
sions to increase leverage, scr+@ivers .ss ,. .’ 
chisels,.or hammers that are too heavy-is a 
common c&&of maintenance -accidents;. . . 

It’s not enough to just write~manuals .& SOPS. 
They must, bt$enforced. A “just get the job done 
and fast” attitude leads to taking short&Wand : 
accidents,inju$es, and damaged equipment. It 
also produces .ajob that is neither ?‘doney nor 
“fast.“- Ma&accidents happen when mechanics 
perform rout&jobs. that seem too simple to 
bother with safety precautions. 

Actions to take: 
Require strict compliance with safe work proce- 

dures no matter how routine the-task 
Make sure all maintenance is done by the book. 
Allow no shortcuts and watch for unsafe acts 

and violations of procedures. 
Take prompt disciplinary action to correct 

violators. 

Poor supervision 
Frequently, supervisors do not fulfill their 
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responsibilities. They permit the use of unsafe 
or incorrect procedures, allow shortcuts, or fail 
to closely monitor, personnel. Poor supervision is 
the. result of command failure to take positive 
action when supervision breaks down. 

.All the written procedures in TMs and unit 
SOPS won’t preventa single.accident unless the 
procedures areipracticed. -And they won’tbe 
practiced unless supervisors insist on it. 

Never forget that supervisors must also be su- 
;pemise& 

Actions to take: 
.Hold supervisors accountable for their own un- 

+afe. actions as iwellas those of their subor- 
.dinates. , :+ 

.. Ensure pexonnel are properly trainedi then 
demand they do the job right, 

: I@+? SVpq+s~~ + . 
--Set a good example of professionalism, com- 

pe.eqcej agj safetr discipline. 
+nsist. on compliance with established work 

piocedures_no matter how routine the job. 
~Require the pse of the right tool for every job. 
-Make sure protective equipment is available 

andworn-,. , ? j :>_‘: 
-Use only qua&d personnel for maintenance 

jobs. ., 
-Set realistic time goals. Place,more emphasis 

on safe, correct performance than on meeting 
work deadlines. 

Lack of written procedures 
Insticient written procedures show up in poor- 
ly written standing operating procedures and in 
vehicle technical manuals, This lack consists 
mainly of absent or incomplete procedures for 
certain maintenance tasks. SOPS are not peri- 
odically reviewed to keep them current. Failure 
to submit DA Form 2028: Recommended Chan- 



‘. 

&de .: ’ ; - > i 

Voids ,in written prcicedures in manuals can be 
remedied u&g DA Form2028 to submit&an- : 
gee to publications. This isnecessary ifproce- 
.duralstepsareomitted.~ I 

Actions.to take: : 

ges to Publications and Blank Forms permits. 
deficiencies in technical~manuals:to ao uncor-’ 

check+ in,DAPam 386-l. .. 
’ : 

.k’ ‘:_‘, ‘- ;: <: 

Ensure all personnel know how to comptete. DA 
Form 2028. ,i .- 

Supplenhent:TM-puia;,~~.~t SOPS. 
Use-safety information’m DA Pam%O-35 as 

sample for unit maintenance SOP .(r .’ 
Include requirements for personal protective j 

equipment in SOPS. .I ‘I’ 
Review SOPS regularly toensure theycontain 

specific guidance about the unit% maintenance 
tasks and ensure S(ilPs, areupdated periodically. 

Pay special attention to-use of tools&d equip. 
ment, communication, lifkixig, security and in- 
spection of components, haiardous actions, 
depressurizing, and housekeeping:’ . 

Spend time training and helping mechanics wht 
may not have the-ejlperience Oriexpertise to per- 
form jobs safely without guidance. 

Use the safety checklist~available%om the h& 
safety office or the ,maintenance s&ety 

,I: 
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Insufficient.or-‘~~ dt te&&.. ‘!, ‘. 
n assigned jobs for :which 
trained’or have ‘received in- 
This occurs ~h&+,&m 

vi&*, & d& ,co&ly assess ~&i&&&‘,~d 
develop and conduct t&kg p&rams<.tiuf& 

.  .  

cienticOmnh;anaempha&on training increases 
tJ&~mj.,l@a :-‘.,:I ~‘- .:‘;, ; ‘. 

.A&J~~~‘t&et ‘.‘_ ‘.. 
.&~ss~t.~~gn&&;: . .-. .) ‘, ” ” 

, Develo~~-ap~~~~a~,,~~~:prbgrdln. 
Conductthese programs. .’ ‘j’ 

: 1’: Hold refkesher ‘classes to update~d’str&g&ethen 
bag &$&bqance ‘t&k& ‘;:. i .-: ‘- 

Conduct training on unit SOP r&uirements. 
Have manuals and needed equipment and tools ,,a&&~hj.:, , 1.: 1:. ._1: 
Keep training performance~oriented: : 
Make;sureall supervisors and trainers take 

seriously theirresponsibility for ‘teaching sol- 
diers cokegt procedures and safe practicei~ by 
setting the:right example and consistency 
demonstrating professional standards : 
ofconduct. ..-. 

.: , 
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Study of Maintenanqe A&dents 
.- iq Wheeled h&hacked Vehicle Fachitih : : 

The U.S. &my Safety Center recently analyzed selected Army maintenance accidents that 
occumed in wheeled and tra$ked vehicle facilities. These selected maintenance accidents involved 
on-duty soldiers and civilians injured while installing,, removing, or modifying equipment in these 
facilities. The study of these accidents identifies 11 problem areas ‘which account for the majority 
of the accidents;‘It also.reveals that four primary cause factors are regenerating most of the 
accidents. In addition, the study shows that- ,. .- 

*Most of the injuries involve ‘tactical Army motor vehicle maintenance. (There are more of 
these vehicles in the Army inventory than other types.) ! 

/ *The user or organizational level of maintenance has the. most injuries. (This is the level at. 
which most maintenance manhours are expended.) 
Problem areas ‘.C 1. Improper use.of tools and tiquipmelit. Included in this area are the following-specific 
items: : 

*Improper use of jacks, hoists, and.lifis.causes loads to shift and fall-. Maintenance personnel 
are notusing the correct jack; hoist, or lift, .are not load&sting devices that require it before use, 
and- they amnot properly inspecting load security before and during operation. .. . . 

.. &Protective equipmentAG.fety goggles, gloves, shoes;.and helmets-can do its job only ifit is 
used. Too often protective equipme,nt is not worn because the maintenance person is in a hurry, 
doesn’t see the need to wear it; or doesn’t know it should be.wornSupervisors often do not ensure 
the equ&ient-is available, or they kriotingly allow maintenance ‘personnel, to perform-tasks 
withouttiearing it. ’ 

shammers are improperly used so that the head does not strike the intended target; 
hammers are used instead of the proper tool; or the”Wrong type hammer is’ used. Poor hammer 
strikescause back strain, lacerations, contusions:and hand or head fractures; Using the wrong 
hammer,for a&b can cause it to bounce)off the equipment and cause injury. ” 

@Pliers used as clamps allow the load to fall and crush a finger. Personnel use standard pliers 
for tasks that require brake-spring pliers, and the pliers slip or- the brake spring recoils, causing 
injury.. ; . . -: 

@Personnel use the wrong size or type,of wrench or socket for, their task. Even vLhen.they 
have the..correct.yrench or qx$#,$hey- use it incorrectly (o,g,, tool is not properly seated or fitted; 
rusted or tightly torqued nuts or bolts are loosened incorrectly; unauthorized extensions are 
added to,h$mdles for additional leverage): :Using the wrong.wrencb.or’socket or using it 
incorrectly cain result in’it slipping or breakixi& causing injuries. Overexertion can a.lso.result in ‘. ’ 

a and cauaestrained torso muscles.-- 
@Screw&iv&s-are used as .levers...Metal chips and;particles break oflF and hit the user in the 

eye, .‘. .yL T. . . -,,I ‘. 

s, 2. Imp~operiifting. Personnel lift repair parts,, wheel assemblies,, or other materiel 
incorYectly.or-fail .to .use -appropriate ‘assistance to do the task. Overexertion resuhsinback; arm, 
and abdominal injuries. Shifting or falling parts and components cause face, hand, andleg T 
injuries. ‘.c :Y -,: .~’ 

These two problem areas ma&up 61 percent of the’m~ai.ntena&e accidents, 
3. Improper-body position. Personnel put themselves in. hazardous positions,or. assume a 

body position that causes injury. Unstable and hazardous body positions result in falls, back and 
limb injuries,-fractures, and burns. _: 

4. Inadequate security of components or equipment. Personnel do not secure or do not 
properly secure components, equipment, or vehicles before moving them. Injuries to back and 
extremities result when these items shift. 

6. Improper pulling, gripping, or holding equipment or components. Personnel pull 
too hard.on tools or parts, do not grasp parts firmly, attempt to hold slippery components, etc, 
Muscle strains and falls are the primary injuries in this problem area. 

6. Inadequate inspection. Personnel fail to verify that parts are in proper location and to 
detect jagged edges, defective parts, need for special lubrication, and dangerous work surfaces. 
Inad- equate inspection of components, equipment, or work areas leads to hand injuries, burns, 
bruises, and falls. 
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7. Inadequate communication. Personnel fail to warn co-workers when they start a vehicle 
or move/operate equipment+,and they fail to~tell others ofifioperable components or equiphen& 

8.. Failure to ,~~pressurize or disconnect gompopqts or eqdpmeqt. Maintenance 
personnel do not release pressure on hydraulic fluid, or they do not disconnect battery terminals 
before removing the battery. 

9. Inadequate inpprovising. Personnel use their hands or feet instead of mechanical 
assistance. .- - 

10.1 Obstticte’dhlutteredwor~ areas. Personnel.do not clear the work area before. 
beginning work; or; they lay components or tools down’during a maintenance t&and-then 
stumble into or over them. .’ 

11. Ma‘teriel failures. When written procedures are inadequate for tool’use or materiel is’ 
inadequately manufactured, materiel failure occurs. 
Cause factors 

1. Inadequate self-discipline’is the most frequent cause of’accidents during installation, 
removal, and modification tasks. Overconfidence, inattention, and haste are often invo1ve.d. 
Personnel may knowingly fail to use proper, procedures because. they do not understand the 
reasons for the rules and the potential for injury or because of a lack of supervision; 

2. Inadequate supervision results when leaderspermit the-use of unsafe or incorrect. 
procedures or fail, to closely monitor personnel. InsufGient command emphasis on safety permits 
supervisors to allow shortcuts. Supervisors are not monitored to ens-lyre they fulfilltheir 
responsibilities. Also, corrective actionis not taken by higher command when supervision breaks 
down. 

3. Inadequate written procedures show up in the lack of standing operating procedures 
(SOP) and in.vehicle technicalmanuals. Inadequacies consist mainly of absent or incomplete-. 
procedures for certainmaintenance tasks. SOPS are not periodically reviewed to keep-.&em 
current. Failure to.submit DA Form -2028, Recommended Changes to Publications, permits 
deficiencies in vehicle technical manuals to remain. 

.4. Inadeqpate unit training results in personnel being assigned tasks for which they either 
are not trained or have received insufficient training. This, occurs when supervis,om do not 
properly assess training needs and,develop and conduct training programs. Ins$icient&nmand 
emphasis .on and monitoring of training furthers this problem. 
Recommendations i,. 

*Hold-personnel accountable,for safe conduct on the job. 
l Include standards on safe p&formance in civilian employee performance appra@s for both 

employees and sup&visors. / 
.Include evaluation of safe performance in Enlisted Evaluation Reports and Officer Efficiency 

Reports for subordinates and supervisors. : .:; 
Q3pell out in unit SOP requirements for use and type of personal protective equipment. 
l Review all maintenance manuals toensure guidance and-instructions for tasks involving 

installation, removal, ‘and modification of components are explicit and complete. Manuals should 
include tools for all tasks’, designate necessary personal protective equipment; and-include . . 
appropriate warnings or cautions; Submit’DA’Form 2028 to suggest improvements or tohighlight 
deficiencies in manuals. \. 

l Include in maintenance programs instruction in hand-tool safety, use of protective” 
equipment, and proper lifting procedures; 

‘i Ensure SOPS adequately describe methods to be followed and cover safety aspects Of all 
activities. .i_ .- .i . . 

censure supervisors at all levels regularly conduct unscheduled spot checks to be SUM -. : . 
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Inspection -and Testing. of Lifting Device@ 
Inspection and testing of lifting devices (excluding jack stands and on-vehicle equipment) is 

governed by TB 43-0142: Safety Inspection and Testing of Lifting Devices. The major portion,of 
this bulletin establishes inspection and testing procedures for implementation at installation 
level. 

Inspecting, testing, and maintaining lifting devices are the installation commander’s 
responsibility. However, it is the operator of such devices who ends Up injured or held 
accountable for damage to equipment when a lifting device fails or malfunctions. To prevent 
injurk?s and equipment damage, testing and inspection procedures for lifting.devices are outlined 
in the bulletin and are summarized m.fOuOWB: 

*Load ‘hirtlng. Accomplished before initial use of all new, extensively repaired, or altered 
lifting devices. 

l Daily inspection. Performed by the operator before use. 
•Peri~di~ inspection. Conducted at least every i2 months by organizational maintenance 

personnel (may or may not include function test). 
Smonth inspection. Completed before use of a lifting device that has been idle for 6 

months or more. 
Inspection criteria are outlined in TB 43-8142 for daily, periodic; and &month hp&ons.. 
It is also important to record these tests and inspections. Accordingly, the bulletin .specifies 

documentation procedures that will be established for each-lifting device. It also establishes a 
marking system for each device to indicate load capacity rating, date of next periodic inspection, 
and item identification number, if applicable. 

Following are‘recommendations to assist users in establishing a program to ensure all lifting 
devices are-operated and maintained in a safe manner. 

l Appoint an individual who is knowledgeable in 1ifting:device operations as overall point of 
contact (POC) for testing and inspecting lifting devices. 

@Have the POC coordinate v&h the equipment manager to ensure timely inspection and 
testing oflifting-devices. 

@Establish a training and qualification program for all operators. 
.Maintain permanent records of inspections and load tests. 
@Have all lifting devices marked, labeled, and tagged in accordance with TB 43-0142. 
@Attach copies of dailyinspection instructions on or near all lifting devices. 
.For more complicated.devices such as cranes and hoists, attach a copy of operating 

instructions in.the vicinity of the operator control area. 
aAddress lifting-device safety at unit safety meetings on a recurring basis. 
*Ensure that all authorized lifting’devices and those required by vehicle maintenance 

manuals .a.re available, serviceable, and used. .: 

Power Generator Groiqxiding ‘ 
The proper grounding of power generating equipment is a must for safe operation. If a short 

circuit occurs somewhere in the generator or in the distribution system, stray electrical current 
might cause injury or death t.6 personnel and damage to equipment. 

There are three basic ways to ground tactical portable potier generation equipment; 
*Rod electrodee. The standard ground rod used by the military is a %-inch copper rod with 

three 3-foot sections. The rod electrode must be driven at least 8 ,feet into the ground. If this can’t 
be done, the .&&ode can be buried in a horizontal trench below themoisture level. In both 
iiittiations, the rod must be. at least 8 feet long (see illustration). 

*Pipe &&odes. A clean metallic pipe ofat least G-inch trade size can also be used, but it 
must be driven at least 4 feet into the grotid. If this can’t be done, an 8-foot pipe ~811 be buried in 
a-horizontal trench below’ the moisture level. 

relate &&o&8. A buried’plate electrode also can be used. Plate electrodes should be not 
less &air; $6 inches wide and lOinches long( 100 square inches). If an-iron or steel’plate is used, 
it must be at least l/h-inch thick and of nonferrous metal at least .06-&h thick. Plates must be 
buried below the permanent moisture level’(dee illustration). 
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To ground connections, put one end of the,grOund cable (not It&.&an No. 6 AWG) t,u the‘ 
ground terminal of the set and tighten the nut securely as outlined for the generator ti FM 
20-31: Electric. Power Generation in- the Field; Connect the other end-of the cable to the 

-. 

grounding electrode with the special grounding clamp ‘sl.@fied in F&f 20-31. 

No. 6 Copper wlm 

‘, 
,, 

Parki& Brake’ 
Repairers and operators should be aware that if they are,doing maintenance in the cab of a 2 

%-ton-or S-ton series truck they can easily disengage the parking brake if they accidentally bump 
the handle. ;’ 

Soldiers should remember to put chock blocks under each side of the vehicle, below the. 
intermediate wheels, to prevent the vehicle from rolling backwards or forward. * 

.Towinjg Safely With theRlSBA1 
Cancellation of the Improved Recovery Vehicle program puts the burden of towing on the 

M88Al. Towing with the M88Al and like vehicles will become:riskier as ongoing fielding of,the 
65ton MlAl and future’flelding of the 68-ton MlAl (HV armor) puts heavier equipment inthe 
field. 

^: . 
A review ofM88Al towing,accidents showed that damage most often resulted-when the towed 

tank pushed the M88Al while descending a steep grade or when the M88Al attempted to stop, 
Countermeasures includeithe’following~ 
l When towing an $41 Abrams, always use another Ml as a hold-back vehicle, even when 

using a tow bar. 
*Never allow anyone to.r+le in or on an Ml while it is being towed. 
l Always tow at 6 mph or slower when ‘using a tow bar. Tow at 2 mph or slower when using a 

tow cable. ,, :’ 
*Never make sharp turnsin first gear. Make gradual wide turns. 
@Never -make sudden- stol%. 
l Care must also be taken in other areas. Soldiers must be protected from the -Abrams exhaust 

heat when hooking.and unhooking towing devices from the towing vehicle. Special care should be 
taken to avoid skin contact with, hot tow bars when unbc&ng. 

In addition, when towing one Ml/MlAl with another, the angle formed from the- tow pintle to 
: the tank’s upper lifiing/totingeyes can “push!’ the tank doing the, towing, especially.when going 
downhilli The downward angle of the tow bar may.also cause-it to bottom out when cresting hills 
or traversing ditches. 

Units-still using the unimproved,tow bar clevis should be atiare of the high risk for tow 
separation due to tow bar failure. An improved clevis that is expected to remedy the problem has 

c 
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been field,ed. The improved &vie is NSN 6340-01~067-2908, Full+up tow bar, which includes the 
improved clevis,‘is NSN 264.0~01-267-2912. The new clevis is suitable for towing cross country 
and has a.rated capacity.of70, tons. ‘.i 

,. ._ ,_ -, : : :- .’ .. 
.  

.._ ‘. 7 Seafvicing Tires SafeI*, ;:. : 
Tires are essential to the Army; They’re everywhere, used. constantly. There aretactical tires, 

earth-mover tires, and front and rear tractortires: They have,drop-center rims, B&$mp-mn& 
rims, flat-base rims, advanced -rims; ‘military rims, and earth-mover ‘rims; Despite their 

(, differen~es,~all tires have one thingin common. They all must be serviired-&d serviced safe&l 
: Tires .are constantly subjected to damage. 

roa’ds,stones, and road shocks in general, 
They- are cut by sharp objects and banged .up by-bad 

., ,I?eople who service tires, are subjected .to injury, too. In, FY 91,47 tire-related accidents were 
reported. The most. common ‘injuries. were fractures and strains . . 
Repairing and inflating tires- 

Fiftyisix accidents occurred to personnel. repairing and servicing tires.. Inflating tires was the 
leading cause of accidents. Other accidents involved removing, demounting; sndmounting tires. 
Injuries occurred during inflation $o personnel not-using an infl,ation.safety cage or long. hose, 
sittingop,the ‘tire, or u,sing a; cage that-was not properly construti,ted: Improp& tire size caused 
seven ofthese;sccidents. F,or,+xauiple, a-160inch&e was-‘mounted.on a ld.&nc~ rim a&then 
overinflated .@thout a safety cage. The tire exploded, and the soldier brokehis hand, ,:” 

,AGther seven accidents involved,~lifting, ‘B&k strain, tlie.most pre&lent’in$iry, occurred 
when soldiers tried to lift loads that Iiivere too heavy or used lifting devices incorrectly.or. not at all. 
Injuqpreventionis easy I .i I’,., . “’ . I 

@Always use a safety cage when &lating tires mounted on rims with demountable side ring 
flanges or lock rings. This is the only approved method of inflating &es. 

FNever~use unapproved methods such as .placinga tire.withtbe lock ring-facing dovvn, ‘or with 
chains@ @raps around the ,rim. :There‘is no authorized’substitute for the safety cage. 

*When adding air to a tire that has less -than 80 percent;of the recommended pres\sure, 
whether on or off the vehicle, put it in a tire cage.JThiswarnixig is beirig added to the PMCS in 
the operator’s manuals for all tactical wheeled vebidles.) 

@Never attempt to seat side ring flanges or.,l&kYiings during or.af@r inflation. Improperly 
seated side ring flanges or lock rings can blow o@. , 

*Never overinflate any tire to ‘seat.tire beadi;:-ifbdth’beads do not seat properly when,tire 
pressure reaches 40 psi, completely deflate the assemblyReposition:tbe tire-on the rim, 
relubricate, a;ld inflate. After beads are fully seated,.pressuro may beincre;ised as specqed by 
the vehicle technical manual. k 

l use only tools designed for tire mounting and demounting. Don’t use pick-mattocks or 
sledgehammers for breaking down tires. Take, a. look at TM D-243, Care and Use of Hand Tools 
and Measuring Tools, for pr.oper tool usage. 

l Use..approved tire lubricant to aid in mounting and demounting tires. Never use grease, It 
causes rubber, to deteriorate. Lubricant, NSN 2640-01-282-2849, has the consistency of grease, 
which aids in sealing the bead to the rim. 

:,When in doubt about what to do, ask your supervisor for guidance before you continye. 
Tire c@ges provide protection 

Inflation safety cages, generally ,called tire cages, should-always be used when inflating tires 
mounted,on rims with demountable side ring flanges or lock rings. It is a good idea to use the 
cage with other type rims, also, The,inflation.cage shown in TM g-2610-200-24, Care, 
Mairit,enan$ej and Repair of Pneumatic Tires and Inner Tubes, will meet all Army requirements 
and .OSm standards. . 

Cages may be built in various sizes to meet the needs of the unit. Users may make multiple 
tire cages, or a single cage may be-built to accommodate both the smallest and largest tires a unit 
will repair. This requires making sure the openings on the sides and top of the cage are small 
enough to dontain’projectiles from’an explosion of the smallest tire inflated in the cage. I 

In addition, users mustalways ensure that the cage is at least 4 feet from any wall. Space on 



each side of the cage will help absorb the force of anexplosion and help prevent movement ofthe 
cage. ‘. -:-.:-, 

Before a cage is used, its construction must becertified by facility engineers TM 
9-2610-200-24, TM 9-243, and OSHA Standard 1970.177 provide the certification standards. In 
addition to inspecting new cages, facility .eng@eers will inspect any cage that- 

*Has been damaged by rim separation and’repaired. 
*Has been repaired by,using units. 
*Is corroding excessively and for which the unit requests.&inspection. 
Cages must -be visually inspected each, day-before use. Inspect .for missing, broken, or 

deformed membersdue to mishandling or abuse. Check for severe pitting due to excessive .‘I 
corrosion.. I ,i 
Field conditions don’t change the rules 

Placing multipiece, rims lock ring down or wrapping rims in chain or straps is not authorized. 
Units in the field, away from installation maintenance shops and tire cages, should-deploy +ith a 
tire inflation cage. m 
MietakewIdexitity on tire&ma cqcairseprobleme 

. . 

The CUCV and the M880 series,rimd can easily-be mistaken for each other. -Appearance and 
lug hole patternsare similar. Correctrim size can bedetermined by a stamped size 16x6 on the .m 
outside of the CUCV$im. The M880 series rim’is strim d 16.6x6.76 on the inside of the rim. ‘., 
TACOM recommends that each unit tiavkg CUCV an M886 vehicles identify and stencil each 8” 
rim. The stenciling process canbe accomplished using white paint and a minimum 2Ynch’stencil 
size. Stencil “CUC?V”~or “M88O’~ inte&rlly’on the.driop center%& near the valve stem hole?I%is 
location will not inteifere with camouflage requirements and is least susceptible to dirt and 
grease buildup. TACOM recommends the stenciling process be done,during the.nextscheduled 
maintenance interval. /i, 

: 
To make the job easier 

i_ ..I 

All units should have certain tools on hand. Some items come in the No. 1 common tool set 
while others must be ordered separately. All items are Class 9 and canbe replaced through PLL 
or supply rooms. Aminimum serviceset includes:’ 

@Air hose and gauge, NSN’4910;60-441-8686; 
*Chuck air lock, male, NSN 4730-00-720-7076. 
l Chuck air lock, female, NSN 4730-60-277-6948. 
.Constrictor, tire KM880 and CUCV), NSN,.49iO$l-242~1370. 
l Gauge tire pressure, NSN :4910-00-203-2170. 
l Gauge tire pressure, NSN’4910-00;204-26%4. 
*Lubricant, tire, NSN 2640-01-282-2849. 

* i 
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IWgs and Things 
Rings and things are great--some places. AR 670-I authorizes the wearing of a wrist wakh, 

an ID bracelet, end two rings with Army uniforms unless prohibit&for safety or he&h 
lWlROIlS. But some soldiers wear them at the wrong time and place. 

l The soldier lost his balance as he dismounted the S-ton truck on which he was performing 
maintenance. ITe grabbed for the rearview mirror, and his ring caught on the mirror support 
bracket: AS he fell to the ground,- the ring ripped.off his left ring finger at the first joint. 

*The soldier was working on the fi-ton wrecker in the motor pool. As he climbed down from 
the wrecker, his ring caught on a-metal pin on the boom. He reached> up to free the-ring &rd lost 
his balance. His ring remained snagged on the boom, and the weight of his fulling-body severed 
his finger at the middle knuckle. 

-*Aftertaking the tarp offhis load, the soldier jumped off the trailer. His tilass ring caught on 
the sideboard and severed his right ring finger just below. the-middle knuckle. ’ 

l While.unloading equipment, the sergeant jumped off the trailer: A ring on his little finger 
caught~on,a.hook that houses the-canvas, and his finger was cut off. . 

Sound a brt repetitious? It is. And these losses were so unnecessary. 
The SQP in DA Pam 750-35, whitih must be established in each niotor pool,throughout the 

Army, contains a safety annex that states: “Remove all jewelry (i.e;, rings, chains, watches) when 
working on equipment.” 

One safety item listed in DOD 4145.19-R-1, the regulation on handling material, states: 
“Finger rings will not be worn.~,~~;~ 

Regulatory guidance clearly says rings will not be worn in motor-pools, maintenance ehope, 
when working on equipment, or:when handling material In addition;.commanders have 
authority to require soldiers to remove rings in other places and at other times for “safety or 
health retisons.” -:,-‘. 

So why are soldiers still wearing rings and losing their lingers? Don’t they know they 
shouldn’twearthe rings? Does& anyone ever check?,Aren’t the regulations enforced? 

References 
i,AR 670-l: Wear and Appe&&e of Army Uniforms and Insignia. .’ 
l .I>OD~, +.46.19-R-l: Storage and Materials fIa.t~dling. 
*DA Pam 750-35’: Fun$ona,lUsers Guide for Motor Pool Operations: ., ,_ 

,..‘. 
-: ‘, .::. 

Carbb~‘Montixide Idheaicy Killer ‘- 
CO in tactical vehicles -’ I’ -. ‘j ’ -1 .., 

: :*Because.of the extreme cold; guards were allowed torun the heater in the truck-mounted 
ehel%erifor-10 minutes-each hour,-They were instructed to open vents and have,,ade@ate 
ventilation. The soldier was discovered inside a sleeping bag in the shelter w-i&the vents closed 
and the heater running. He died of carbon monoxide poisoning. 

*To keep,warm, the sergeant slept on the deck of the M730 Chaparralcarrier with the main 
power unit running. Shortly aft&r being.ti&kened, he collapsed:I$‘ivas t*en to the hospital 
where:he was.treated for carbon monoxide poisoning.: Luckily, he survived. 

Carb,on,monoxide (CO) i&a gas y&.&not see, taste, or smell; It won’t tickle your throat or 
make your eyes: smart, or in any o&her way make-its presence’l&wn..Carbon monoxide is 
dangerousheca-use it sickens a+kills by cdtt$g, off the oxygen supply -from ,the body’s tissues. 
The oxygen one breathes combines with red 
blood cells and circulates through the body. 
Just breathing oxygen isn’t enough. It must 
combine -with the red blood cell&to ,maintain 
life. CO combines with red bloodcells- 
times more easily than oxygen.:When oxygen I 
and sizable amounts of CO are,breathed :- 
together, CO displaces oxygen. Air .I. 
contai~ning one percent carbon monoxide can 
kill &person within 5 minutes: ~And.itall 
happe&&h(,~t a sound. .I ‘3 : 

Symptoms 
The symptoms of carbon monoxide 

poisoning are tightness across the forehead 
followed or accompanied by throbbing in the _ 
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temples, headache, weariness, weakness, dizziness, nausea; loss ofmuscular control, and 
increased pulse or respiration. 

PrecautknB 
Soldiers often seek warmth without considering the danger. The following precautions will 

help ensure safety: 
l Do not operate vehicle heater or engine,in an enclosed area unless it is adequately: ventilated. 
*DO not idle engine for long periods without maintaining adequate ventilation in personnel 

compartments. 
*Do not drive any vehicle with inspection plates, cover plates; or engine compartment dodr 

removed unless necessary for,maintenance purposes.. 
*Be alert at all times during vehicle operation for exhaust odors and exposure symptoms. 
*Do not sleep in tightly enclosed areas, near vehicle exhaust, in vehicle cabs, or in generator 

trucks. 
The best defense against carbon monoxide poisoning is adequate ventilation, whether it is in 

the home, a vehicle, or workplace. Remember, carbon monoxidegives no warning ofits presence. 
It sneaks in. : 

Batteries Need .Careful Ha+ling 
l Sergeant was jump-st&ting a D-8 dozer; When he connected the last jumper cable, the,. 

battery exploded in his-face; 
l Employee was carrying a-filled battery when the.handle broke. When the battery fell, acid 

splashed into his eyes. 
*Supply clerk was lifting a battery to place it on a pallet when the carrying handle broke. The 

battery landed on his right foot. 
*Mechanic was on top of an M-60 handing batteries to his coworker inside. His back made a 

sudden snapping noise, and he couldn’t straighten.up. : .. 
These are samples of the injuries batteries cause Army personnel. Harmless-loo&g as they 

are, batteries should always be handled as if they were.potentially dangerous, because they are. 
Batteries do splash acid on people, and they do explode. They are also heavy and awkward to 

handle. In fact, the leading type of battery-related injury involves sprains and strains. 
Lifting batteries 

There is no quick and easy way to hand batteries down into a tank. It must be done 
deliberately and cautiously, with alertness, to.avoid twisting,and overexertion. Mechanicalmeans 
should be usedto move batteries. whenever practical. In other-situations, two people may do the. 
lifting. The rule to follow is: When in doubt, get help. 

Protective equipment 
The electrolyte in batteries is corrosive and may splash or drip out. Sealed goggles and rubber 

or acid-resistant gl,oves must always be worn when handling them..?Vhen performing battery 
maintenance, people should wear face shields and acid-resistant aprons in addition to the gloves. 

The handles of some batteries can become saturated with electrolyte and can become cotioded 
and break. It’s safer to use a battery carrying clamp or handle. If the,built& handles are used, 
the battery should be held away from the body when carried-just in-case--and, of course, 
steel-toed shoes should always be worn. 

Battery types 
Different types of batteries present different hazards in varying,d&rees. But all batteries 

require great care in,h,andIing and respect for their injury-causing potential. 
Primary cell batterieenonrechargeable; disposable types suchas zinc-air, mercury, 

carbon-zinc, and alkalineare in common use:They should be turned in for disposal when they, 
show signs of leaking electrolyte, corrosion, or unusual temperature,increase. One type, lithium, 
is increasing in usein ,equipment such as night vision devices. The lithium battery is a high. 
energy densitypower source tith highly reactive-components.-These:batteries may emit corrosive 
and highly toxic chemicals if not handled with care. As is the case with.other primary batteries, 
any attempt to recharge ,them could set off a violent chemical reaction. 

. 

4-10 



A battery that has a charge-discharge cycle is known as a secondary battery, The most 
commonly used types are alkaline, with phssium hydr@le.spl&on 88 the electrolyte; and 
lead-acid batteries in which sulfuric acid solution is the electrolyte. 

The leadiacid storage battery stores power for the electrical system in most vehicles. Roper 
care of this battery is most important. Excessive charging or discharging shortens the life of the 
battery.and the electrical accessories. ,pis,?lled. water should be added as needed to keep the 
liquid (electrolyte) level-above; the battery plates. .. . . 

In both alkaline and lead-acid batteries, chemical changes take place during. the charge and 
discharge functions. These changes produce hydrogen gas; This’gas, contained in the bubbles you 
see through the,vent hole, can explode ifignited. Ig@.i.on sources.include the obviou+mat&es 

’ and lighters. Then there are the less obvious sources, Tools fallingon batteries and causing a 
spark have produced,, many explosions, 

Caution your people always to take two precautions to protect themselves from battery 
explosions: ,’ 

1. Keep all possible ignition sources away born batteries. 
2. Keep face away from battery as much as possible and use eye protection, 

s 

Jump-starting 
Batter& a+ prdne to explode during jump-starting. This is especially so if the jump-starting 

is done incorrectly. Therefore, always have your people wear eye protection, keep their-faces well 
back, .and follow proper procedures to the letter: 

l Connect only batteries of the sanie voltage. 
l Check:dead batter’y-for damage and electrolyte level. Add distilled.water if necessary. If 

battery is damaged or electrolyte is frozen, do not jump-start. There might be gas pockets in the 
ice. 

#Get the good battery and theidead battery as close together as possible, but don’t allow the 
vehicles to touch. 

*Place vehicles in “park” or “neutral” with emergency brakes ON and ignitions,-master 
switches* &d all electrical and electronic stitches OFF. I.. q 

l Cover vent openings of both -batteries with rags to’ prevent possible battery-acid splatter., 
*Connect one red-end clamp &i the positive (+) battery post of thedead.battery. If you can’t 

see the$ositive (pos, P, or +) or negative (neg, N, or. -) markings on the post+don’t guess! Forget it 
until $od&~ahsolutely identify whichis which. i ;. 

*Connect the other red-end clamp to the positive(+) post of the good battery. 
*Connect one black-end clamp to th,enegative,(~)~~post of the good battery; ’ 1 
l Carefullyconnect the other black-end clamp td some large metallic part of the dead vehicle’s 

engine block. If the battery is not in the engine compartment, connect to the frtie or some 
unpainted.part of the body. Thii..flnal connection is the one that,-sparks, so keep it as far from the 
batteryas possible. Never connect the cables to the dead battery’s negative (-) post. Take special 
care to’keep. the jumper cable+away from the fan belt or other moving parts. 

Startthe’tiorking vehicle;‘and‘run it atidIe?I’hen start the:other’vehicle. 
‘Once the other vehicle is running, immediately disconnect the jumper-cables in the exact ’ 

opposite order-from that in which-they were connected. The first cable you-disconnect willcause a 
spark, so remove the one farthest from the battery first. This time it’s (1) black-end clamp .&om 
engine or frame; (2) black-end-clamp from good battery; (3) red-end clamp from good battery; (4) 
red-end clamp.from formerly dead battery. 

To jump&art or slave-&& wheeled or tracked vehicles, place vehicles side-by-side if 
Possible: otherwise, park them attight angles (with,main guns traversed to the rear). -Do not 
allow anyone to bebetween the vehicles; a.+ clear the front. Vehicles. being jump-started have 
been known’tojump forward. -. ‘. ‘1 

For additional jump- and slave-starting guidelines, consult the applicable vehicle-manual. 

Precautions 
Battery charging areas should-be well-ventilated a&equipped tith.eye-wash and shower 

facilities. If electrolyte gets in the eyes, theyahouhlbe flushed for at lea&l6 minutes in running 
water tith the eyelids held open. Complete drenching is called for in cases where electrolyte 
contacts -the.body:‘Follow+p treatment In a medical facility is mandatory. 



‘,‘. . . ‘,‘. . . 

Incineration of batteries is hazardous and is not an-acceptable method of disposal. All Incineration of batteries is hazardous and is not an-acceptable method of disposal. All 
unusable batteries should be turned iti for disposal in accordance with the appropriate ‘parts unusable batteries should be turned iti for disposal in accordance with the appropriate ‘parts 
manual. manual. / : / : 

, , 
, :  

I  

Tires h&Major Safety Device 
The second .most important safety device on a wheeled vehicle (after the brake sy&m),is its 

tire*, ,” ‘. :~ 
Correct air pressure is the basis for reliable tire performa+%. Tires are.. designed to operate at 

specified air pressures, which-are normally different for light and heavy.loadi and for different 
operating conditions. It is important that the pressure be checked at lea&weekly using an 
accurate gauge and inflation adjusted as indicated. A tire that appears low during the daily 
preventive maintenance checks and services (PMCS) should be checked with a gauge,.too. 

Why all the bother? To help preserve the tires and also the vehicle, driver, andpassengers. 
*Underinflated tires will give the vehicle’s sl&iih, squtihy feel, and can make the vehicle 

- hard to control in a crisis. 
.@A tire that’s only 25percent 

low-hardly enough to see--can-lose 
one-fifth of its useful life. 

*Underinflated tires waste fuel. 
*Underinflated inner duals can 

cause costly aqd dangerous fires. 
.A tire that is operated while 

underinflated will show greater .wear 
on the outside edges of the’tread than 
in thecenter. : 

*Overinflation also causes tire 
failure. Excessive-pressure prevents 
the tire from flexing enough, so that it: 
is repeatedly subjected to &hard jolts. 
The cords may snap, causing a break 
in the cord body. 

*A tire that is overinflated will 
show greater wear on the,center of the 
tread than on the.outside edges. 

All inflation pressures are cold 
inflation pressures. This is the 
pressure after the tire has been 
standing for at least 3.hours or driven 
less than 1 mile afterstanding for 3 hours. The inflation pressure will increase as the tires warni < 
up. Air should never be bled from hot tires to reduce the pressure to the cold inflation 
recommendation. ‘- 

Normally the tire pressure check will be performedin conjunction with the other weekIy 
PMCS. When your unit goes to the field, be sure a tire pressure gauge is included with those 
minimum-essential tools. that go along. A vehicle -with itsown air supply (2 %-ton ,and larger) 
also has its own gauge, but be sure there’s one available forthe smaller vehicles. Ifa-tire is found 
to need air, youcan get it from a’wrecker or other air-supplied vehicle. 

A daily check of the outside of the tire is essential, too. If it has any gouges or cracks that 
could-cause fire failure, any sidewall or tread bulges~ that indicate ply separation, tread depth less 
than %-inch, or exposed cords, replace it before driving the vehicle. 

Tires are constantly subjected to cuts by sharp objqts ad bruises from, rough driving 
surfaces, stones, and,shocks in general. It would seem to be plain common sense not- to trust your 
life to a tire- that looks like’it’s just waiting. for the right minute I+ blow’out, b.ut a recent fatal 
Army motor vehicle accident began ,ti.th the blowout of just such a tire. 

The daily visual inspection and weekly tire pressure check take only a few minutes, and-they 
are minutes well spent for safety, riding comfort, and protection of equipment. 
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Use of improper lifting techniques, failure to use materiel~handling equipment when-needed, 
and failure @ get help in lifting, pushing, or p@ing heavy er awkward items’cauSe most of the 
Army’s back injuries. People often risk back +jury by trying to handle&a !oad by themselves 
rather than-take the time to get the help or equipment,they need. . 

Persons who manually handle materials of any type should’be i+s@u@.ed in the prop& i 
method of lifErig heavy objects. The following’preper litI$ng methods were .ex+cJed f$&m *DOD. 
4145.19-R-1, Storage and Mat++& HanIhng; Iri@rporatethese procedures m you$tramnig -I ~ 
programs; : ,. _. .,: 
proper,ti~~~~~th*d~, ,’ % i : ,y i 1 

Persons who manually handle materials of any type will be instructed in the,proper method of 
lifting heavy objects. The proper way to .lift heavy,objects from the floor is for the ii& .k stand 
&se to the Joad; with-feet slightly apartand.solidly, placed. With .kneesbent, the obj@, will be, 
grasped firmlyend-lifted by straightening the legs, keeping the back as nearly vertic.aLas 
possible. : . . ..- 
. When,lifkg km. + elevqtid surface, the object .xilk be brought aklose to the bodyas 
possible,toav@d~anunbalanced~position. With straight back the lifter svill keeptthe load cl&e to 
the body kid till avoid carrykig a heavy lckd a long distance without resting. The load will be 
carried in such a manner that full view is permitted 

When hftingwith another person,, both persons.shouJd start and +&h&e li&simultaneo~ly 
to prevent undue’strain on either’person?Persons with existing her&s; or those who have a tiiti;’ ry ‘o&r a- p evlous back strains, will beassigned to duties that do not require heavy lifting ’ 
Lifting or loweringpperations performed by several persons .will be done on sigql from one 
indi+i&$&‘&d~&xl~ after everyon&% feet, hz+nds,:and other portions of the body. are clear: . 
Generally, ,me&ani@ means wiQ.beused for handling heavy ebjects. ..- .‘/ ̂‘. ‘- 
Precautions for x&k& h&&g ” ” 

Safety precautions. which apply to manual handling of materials include. the following. 
. . (1) Protective clbthing or accessories; including~ gloves, face shields, goggles3 ,+I safety sh&s 

willbeworn..,:- :. : .:. : ,, .::. ,, ., 
(2) Finger-rings will not be worn.” ‘,.. 
(3) Material will be examined for shm;edges, protruding points,‘weakened~pla& &opes;or 

other factors which may cause-injury to personnel. ‘These defects.shouJd .becorrected before 
pro&&g.,,. :;J: .’ ;. 

(4) All stacked’ cargo and materials will be arranged in an orderly manner fer convex&it and 
safe-handling. . . 

(5) Defective or broken strapping on cargo w&be removed, repaired, Or replaced. Face shield _ 
or goggleg~and>proper gloves wil&e:w.orn when cutting steel strapping, and personnel will stand 
out of the Way ofa snapping line of cut strapping. 

(6),Drums .yyill.be rolled b y 
(7) Material.$$ll not be 

pushing with the &and+ not the feet. 
thr 

loweringe$.ipment~ : ‘- 
own &om.elevated places to the floor or ground Use ,suitable 

.‘,: 
03) svjw??w ows, hand t&G&, and-other simile devices will net be ‘overloaded!: ,These 

devices ,will be pushe& not p&d except iwhen going up:inclines. ; 
(9) Ropes, used for carrying, towing, or fdr life or sctiold lines ,which have d@&s, @ll ?y’ _ 

replaced.:- ’ ; .:>! ; 
(10) ~Chi&J3 ;B 

‘,. .- . -‘, 1 . 
9 ammer, faces, and’phers ‘which .hav&urred, Chipped, or.badly korq w&d&g: 

surfaces or edges will be replacedto prevent serious ,injury to eyes, ham&or f-i. : - 
(-lI.){Appropr$ate tools will be u&for each job.,Por,example, nail pullers *be used fer 

opening boxes, strap or wire @ters for -cutting metal strapping or wire, ,and hammers for driving 
n&4.x~.,~;- .__‘r ; ;.:. ‘, 

(12)‘Plugs will be di&onn&tedwhen electrical power tools are not 5n use. 
: 

(13) Slmrp:edged .tools w-i&not be carried unshielded in pockets. 
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(14) Hand-operated trucks, dollies, and similar equipment will not be parked in trafFcla.nes 
or roadways. 

(16) Cylindrical objects will be blocked to prevent rolling.-. ‘. 
(16)When w or ki ng,at high elev&ions a lifeline and safety belt will be worn if other 

safeguards a&impractical. , .,. 
(17) Personnelwill not reach around, over, or under the moving partof any ma&G. -_ 

What e&&me should know ‘ibo?lf lift& 
., :.- : 

1. Never try .to lift beyond your own strength. Get help1 - - -_ 
2.Alwayscrouchdownto~hatyouaregoingtoIift.’ ,. .: ,.. LT.. ‘). -. 
3.’ et agood f&tin& Place ,feet 8 to la’mches’apart. 
4. Get a firm grip with fingers uxiderne&h~the load whonever possible. ’ 

-. 

5. Keep your arms straight and keep your back in as near a straight up-and-down position as 
possible; : .,__ : ,~ 

6. Lift gradually. Avoid jerky motions, ? I 
7;,Avoid twisting.motions by shifting the position of your feet; ._ ., .,I 
8; Lift by standing up or pushing up.with .the’strong leg muscles. This takes tlie-&&off the 

back muscles. 
9. Put things down by generally reversing the lifting methods. 

.’ : 

10. Your job may involve handling of cases, boxes, baskets, drums, or shaped~c@M.nem, 
under u&sual conditioxis.. Check your methods of lifting these withyour foremanto~mak&e 
they are safe a&proper. _. 
Checklist for supervisors 

*Identify those people who-must regularly lift, pus,h;or pull heavy items. k&&e sure these 
people knoti how to-lift properly to avoid strain and that they should always gethelp &hheavy 
or awkward items. l Recome,@niliia’i’with the physical requirements of all civili& employee’s jobdescriptions 
and ensure task assignments do not exceed those requirements.. 

*Tell people to report any materiel handling requirements which involve stra& or risk of 
injury or damage to the materiel. ” 1.1 

l Correctimproper lifting techniques on the spot. i : 
*Evaluate operations to determine theneed for materiel~handling equipment. Indications are 

employees raising or lowering loads by hand; employees repeatedly carrying loads long distances; : 
and employees pushing or pulling loads without using aids. -. :_. -- 

I *.Take action to get .needed materiel handling equipment; 
*Investigate complaints of back pain to determine whether.the cause is job related Ifit is, 

work to correct the problem. 

Emergency Eyewash FoFt+s , ,.,. -,‘. 
The U.S. Army Envirouuiental Hygiene Agency recently published the following goidance on 

the useofemergency eyewash fountains. .Q .r 1 _.. 
The OSHA General Industry Standards, Title 29 Code of Federal Regulations (CFR), Part 

1910.151, states: “Where the eyes or body &my person maybe exposed to injurious corrosive 
materials, suitable facilities for quick drenching or flushing of the eyes and body shall be 
provided $itliiu the’ work area for immediate emergency use.‘! This requirement, is based on the 
fact that chemical burns of the eyes need immediate first aid attention. Any delay in treatment 
will generally aggravate the injury. ,.i 

The initial treatment of choice is active mechanical flushing of the eyea with an ample supply 
of water. The A&&an National Standards Institute (ANSI) Standard 2~358.1-1981 ifor ’ 
Emergency Eyewash and Shower Equipment states that active-irrigation should-continue far a 
period of 15 miuutos.This ainouut of time is considered adequate, dpeudiug upon-flow ratefor 
even the more serious chemicals; e.g., alkalis and strong acids; All employees with a potential 
exposure to cotiosive materials should be instructed in the proper use of eye-lavage fountains 
and the length of time necessary to flush the eyes. : _ _ .i. :. ,_ I 

Providing 15 minutes of eye/face irrigation requires a considerable-volume of %ater. Based on 
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:. ,.;information from the,qNSI,Standard~Z 358.1-1.981, the flow rate,(gallons.per minute (gpm)) will 
-not,be less than 3,O.gpm ,for emergency eye/face wash equipment. Eyewash equipment. (plumbed 
and self-contained) will be capable of delivering to the eyes not less than o&pm-for a period of 

;16 minutes. There is a wide range of injurious materials which can enter the eye and cause 
injuj;.The..di&rep~ancy~~between,a total volume of 6 gallons ‘and 45 gallons is dependent upon the 

: h?$ard and its p&tent% ef&ct on the eye and face. Obviously, the larger volume (3 gpm for 15 
mu&&s> ia for a strong-acidpr caustic where it &necessary to wash the,.eyes and face. : 

;Portable eye fountains-generally are sealed units which work on ,a pressurized syst,em1 The 
tanks are pressured by use of a hand pump. The possible loss of pressure, requires increased 
maintenance checks to ,recharge if necessary. The-unit may fail to function because,of a lack of 

: interest in maintenance, Squeeze, bottles and other plastic container devices have a, water. 
capacity less than the portable pressurized eye fountain ,a.nd generally will not.meet t&flow rate 

:a$ durati.on presc$bed in, &blSI Z 35&l-198& They will often lose water througb’evaporation I.1 
;and:beeome contammated.because of disuse and poor maintenance, They are easily misplaced. 
-and may~not. be available in an emergency. 

Based on the above. considerations,,the following’guidance is provided,on the installation of 
-expergFnTy eyewash sys.tems.: I . . 

*Eyewash squeeze bottles and oth& such pla&ic devices are- not appropriate emergency : 
eyewash systems and should not-be used under’,any conditions.. -. 

?,In all areas requiring an emergency eyewash-capability, every e&t will be:&tde to install 
$e*rnan-ent eye-lavage fountains of the type destiribed~in paragraph li-SF,‘Q.A Pam 386-3, 

:-,.Pr?t~~ti~~.~lothing and Equipment,.3 May 1976. 
@No portable eyewash~fo.untains will be permitted in areas where a chemicalsplash ha&d 

exists’and where there is a dontinuous source of clean water available. .. 
.TPor$able.eyewash fountains -may be,allqwed.in remote areas.when no.~con&uou$ how of 

-’ .’ ‘. fresh water is av&lable, the~in&liation of a .fresh water system iti not economically fe:aijible, and ,:_ . 
,$&&&I t. h o c emicalhplash is minimal; e.g;; iri bulk storigo areas. 
.-i, 1,: i ‘t.Self-contained (po&able).unit<will be constructed of materials that will’not corrode& the 
presence of the flushing fluid. The”only portable lavage station that will be permitted are those 
delivering a flow rate of 0.4 gpm for aminimum of 15 minutes duration, and capable of irrigating 
:bo~h*eyeis,sirnultaneously. : , 

l Eyewash and eye./face wash units will be in accessible locations which require ‘rio more than 
lb seconds to reach. They .sbduld be within. a travel. distance of no greater tba,r ,190 feet frem the 
hazard and~should not require around-about route for access (i.e.,, up or down steps, in and out 

:va&+xs doors’or aisles). The maiimum time required to reach~ the eye/face wash sh,ouldbe 
determined by the potential effect of the chemical. With a strong acid or caustic,.the eye/face- .I 
wash should be immediately adjacent OL: within 10 feet of the hazard. I. .,.,, l @l eyewash units, whether plumbed or self-contained, ,will routinely be. checked. Plumbed 
eyewash .&its will be activated weekly to flush the line and to verify proper operation. 
Self-contained units will be inspected-in accorda& with the manufacturer’s instructions. 
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Stop l3rake Failures 
Faulty brakes are a frequent cause of Army motor vehicle~accidentsi~especially in 2 &ton and 

S-ton trucks, Brake system failure is the largest-maybe even the single great&+cause of 
maintenance-induced AMV accidents. 

.Army vehicle drivers are responsible for keeping their vehicle in safe operating condition and 
for maintaining its mechanical efficiency. They ar.e the most imp&ant single f&or in pr&,&tive 
maintenance. Established preventive maintenance checks and services (PM(X) done regularly 
and thoroughly are the driver’s means of ensuring a safe, efficient vehicle. 

During the daily maintenance inspection, drivers should pay-extra attention to the brake 
system and check it carefully.. 

Most brake accidents are caused by failures-of brake lines, air hydraulic cylinders, parking 
brakes, wheel cylinders, and master cylinders. Both drivers and mainte.nance personnel must pay 
close attention to these components, : : ,I . 

-‘.In addition to operating the service brake to determine stopping ability and to settingthe. : 
hand brake to determine the parking brake’sability to hold the vehicle, the diiver shoulbcbeck 
brake hoses and brake lines. This can bedone when looking for evidence offluid leakage. If a 
brake hoseis stretched, bent, or cracked;it should be replaced. Any brake line that isleaking or 
damaged should be reported to Organizational Maintenance so they can replace it. Ifthere is a 
loose fitting or-connector, it should be tightened. 

The driver should check the inside area of all four wheels to be sure there are no fk.iid~le,aks 
from the wheel brake cylinders. He can check the hydraulic brake fluid in the master cylinderif 
he finds the<brake.pedal sinks too close to the floorboard. To do this, he will need to open the 

. master cylinder, located on the driver’s side of the cab floor, and use a flashlight to see’into the 
T master cylinder reservoir to check the fluid level. Lack of fluid in the master cylinder is’ a 

frequent cause of brake system failure accidents. -.,_.I - 

Vehicles are not to be operated with.defective brakes., When brakes do not function properly, 
the driver should leave the vehicle in place and notify Organizational Maintenance. Maintenance 
personnel should deadline’ and physically attach a red tag on any vehicle with defective’brakes. 
When they move the vehicle with defective brakes for maintenance, that vehicle must be towed 
.using an approved toti bar. ‘. : 

Brake failure,accidents can be reduced greatly by the. following actions: .: ‘. 
.* Make it unit policy that preoperational checks-with special emphasis and attention on 

brake ,systemebe performed bythe driver before accepting any’vehicle. .’ : 
*Hold drivers responsible for making these preoperational-checks; 
*Have first-line supervisors enforce and supervise the driver’s predperational checks.. .’ 
aRequire drivers to check master cylinder and the inside area of all four wheels to be sure 

there areno fluid leaks. : 
*Have drivers start their vehicle, let it move forward about 3 feet, and try the brakes ‘once 

again. Make sure the brakes hold. i 
Bubble ‘Jh-olible ....‘, -.‘.:- 

A mechanic who had a small cut on his tiger washed some machine parts in cleaning solvent. 
.’ Then, holding the parts in his hand, he dried them by blowing compressed air over them. Shortly 

afterward, he complained that his body and head felt as if they were going to explode. ;’ 
At the hospital, his ailment was diagnosed as air bubbles in his bloodstream. The man 

recovered, but he could have died. 
People use compressed air to blow dust and dirt from their clothing or from their hair, and ear 

and eye injuries have resulted. There have also been cases in which a blast of air playfully 
directed behind a worker startled him and caused him to fall against moving machinery. 

, 

To prevent.accident.al injuries, remind your workers to observe these precautions when they 
work with compressed air: 

.*Wear eye and other special protective equipment required for the job. 
*Don’t kink the hose to stop the air flow. Always turn offthe air at the control valve. ‘, 
*Check the air hose carefully to make sure it is in good condition before opening-the valve to 

let air into the hose. Turn o@ valves on both the tool and the air line before leaving a pneumatic 
tool. 

*Avoid using compressed air.for any type of cleaning, except as a last resort. In those special 
cases, the pressure should be reduced to less than 30 psi and effective chip-guarding and proper 
personal protective equipment should be used. 

*Never point a compressed air hose nozzle at any part of your body or at another person. 
*Never use compressed air for. a practical joke. 
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i ,wARNINGl AMV Brake and Clutch IMaintenanqe 
Can Be He&h EJ.az;Elrd. 

‘%%&!I &idle fir& appeared ih the’April1985 C!ounte&eamire. It has s&n updated 
by Mr; J. Earl Swindell, Piev&ive‘Medicine Service, Fort Stew&t, GA, tq r&lect 
Frreptasbestos control procedurq. Mr. Skindell has cilso,suppl.ieddetailed 
procedures‘for asbestosxontrol during brake and clutch repair-that can be included in 9 yaw-SOP or LOI. If you would-like a copy, *rite U.S.-Army Safety Center, ATI’M 
CSSC-l&Fort Rucker, AL 36382~6?63, or call~UTOVON 668-2062/4806. 

.The,last time one of your AMV mechanics used an air hose~td blow out a brake drum; he sent 
m a.tiloud,of asbestos fibers freewheeling throughthe air and-probably right into someone’s lungs, 

,Remember,that gray-black powder that fell on the floor when:he,;pulled the brake down? That 
contained asbestos fibers which.are dangerous when inhaled‘iato’the lungs. 

:‘:.Some of our vehicle maintenance manuals have no danger or warning about these asbestos 
hazards, but-the? shouldLand w-ill assoon as the changes are published. 

Asbestos has been found to produce severe lung damage in the form of disabling or fatal 
fibrosis, ofthe lung, termed asbestosis; It has also’been found tobe a factor in the development of 
lung cancer and is suspected of contributing to cancer of the gastrointestirial tract. The’effects of 
asbestosexposure are not immediate, but can show up 20 to 30 years after the first exposure. It 
has been found that smoke%who work with asbestos have a titich higher potential of developing 
lung cancer than do nonsmokers. Those who stop smoking will gradually reduce this risk.to a 
level no greater than that of nonsmoking asbestos workers. 

When a tie,chanicis beryicing or replacing qomponents.&ontaining asbestos, the “solvent 
method” or “enclosed cylinder/HEPAvacuum system method” are the preferable procedures to 
use:Bdth reduce the risk bf &pospre,to airborne concentrations of asbestos by keeping the 
airborne concentrations of asbestoswithin permissible exposure limits. The effectiveness of these 
procedures can be verified by an industrial hygiene evaluation. 

:If it’s not possible to use either method,’ personnel must implement effective engineering 
controls and use approved respiratory protection, diretited by AR 40-6: Preventive Medicine; 29 
CFR 1919.1001: CSHA Asbestos Standard (effective 21 Jul86)t and TB Med 602:‘Odcupational 

m and Environmental Health Respiratory Protectio&.Prog?tim. ,‘. 
It’s also possible to be exposed to hazardous airborne concentrations when sweeping dry dust 

or when dumping a trash can containing asbestos dust. Use precautionarymeasures for these 
jobs, too. 

These rixommendations are general and should be supplenientefl with more rigid ahd spe&c 
guidance depending upon results of the required-initial and periodic industrial hygiene surveys 
and evaluations. Contact .your local MED~DACYMEDCEN Preventive Medicine Service Industrial 
Hjgietistfor as&&nce: 

, 

/ ‘. POL~.Dis$osal. / 
Hazardous material is defined-as any substance or components of such that; when handled 

~properljy,x&$d or Gould expose one to risk.or contaminate the environment, With this in mind, 
.bo,w~many,tiines have troops performing maintenance on their ec#ipment caused a-hazardous 
material (PCL) spill? After the spill was cleaned up, what did they do with the compound they 
used to clean up the spill?,Didthey know that now. they also had a hazardous waste produdt to 
&pose of! This article will &&s-the proper disposal of petroleum, oil, solvents, and fuels, and 
their waste byproducts. 

&themaintenance fiel&,:we deal with hazarde.us products every day. Some of these we 
.. .,. 
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handle without giving a thought to what a spihcould cause. Some of the products are used as 
cleaning agents, fuel for vehicles, and lube oils. Each of these has waste byproducts that must be 
disposed of in accordance with rules set by the Department of Transportation (DOT) and the 
Environmental Protection Agency (EPA). 

For example, when we clean up a small oil spill with a few rags, the rags become a hazardous 
waste byproduct that must be shipped to the disposal site, Before we can do this, however, we 
must place them in a container that .meets the standards set up in 49 CFR 101.1. The container 
also must be properly labeled. This is the minimum requirement simply to move the product from 
the maintenance area to a disposal site. .: 

Unit maintenance SOPS should discuss proper disposal of waste oil and solvents; The SOP 
must conform to the laws and,controls set up by- DOT and. EPA. The .drum the productcame in 
may be used for disposal. Copy all the information on the label and then paint the-wastedrum 
withtrafhc yellow paint from your local self-service supply center. Mark it with the words “‘Waste 
Products’! in 4-inch letters and add the information you copied from the label. Make sure you 
don’t mix products, In other words, oil,should not be mixed with solvents or fuels. A normal motor 
pool would have,as many assix S&gallon drums, one each for waste oil products, waste solvents, 
waste fuels,oil rags, contaminated floorsweep products, and contaminated ground dirt. Each has 
different.label requirements under 49 CFR 1Ol;l. Hazardous waste product labels can be. 
obtained from the safety office, facility engineer, or transportation office. 

A post orinstallation that fails to meet requirements can,be fined.as much as $26,099 a day 
per incident, That’s a lot of moneyj and the Army may take UCMJ action against an individual 
soldier for.not following :procedures. 

As maintenance personnel, it is our responsibility to ensure that hazardous matenals.and : 5 
their byproducts ,are handled and disposed of in the propermanner. The dry sweep;rags, or other 
materials used to clean up spills in and around-shops and motor park-areas must,notbe put in 
the local dumpster or trash cans..The local.facility engineers can assist you in deterniining-the 
proper method of disposal. Call them when questions arise. 

I 
-Mission Pro&tibn Measures for the Motor Pool 

Motor-pool.operetions.are a p.rime hazard area and require constant inspection:to reduce 
risks. Examples of things you should look for in yourinspeetions, are: 

l Improper lifting. 
@Not wearing gloves, goggles, -hardhats, safety shoes, respirators, and hearing protection 

where and when required. ; 
l Potential slipping and. tripping hazards suc<h as grease and litter on floors. / ‘. :. ” 

. . _!’ 

*Cords or other obstructions across aisles. 
l Barricadesleftdown. 

: : 

.Worn electrical wiring. 
l Climbing on chairs or &akeshift stands. 

_ ..’ 
#Unblocked and unchecked vehicles. 
Make the following common prtictice in your motor pool: 
@Ban the use of gasoline to clean parts or hands. 
l Require the use cf the right tool for every job and ‘never allow use of makeshift maintenance 

stands. 
McLean up spills and pick up litter immediately. 
.Ban the wearing of jewelry of any kind while working in the motor pool. 
*Require the wearing of protective equipment while on the job.. 
*Keep firefighting equipment in ready condition and easiIy accessible at alI times. 
*Check power tool cords at frequent and regular intervals for,worn spots or cuts. 
*Require the use of a tire cage’when inflating split rim truck tires and make sure it is used 

correctly. : 
l Keep grease pits covered or guarded by a &ain’barrier.at all times. 
*Require crews to roll up,shirt sleeves when working around moving equipment, esp&ially 

vehicle engines. 
*Avoid buildup of toxic gases during engine tests and tuneups. Whenever possible, tune 

engines outdoors. If work must be done indoors, use extension hoses, preferably powered local 
exhaust hoses, to vent exhaust fumes outside. 

*Provide hearing protectors, earplugs, or earmuffi and enforce their use in your motor pool. 
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:Using personal protective equipment 
,. 

Fact: Pers&al protective eqdbment is re- 
quired to protect. soldiers egm,qn$he-job 
hazards that can’t be contM@i.;It mtist be 
worn to provide protectiok ’ 

Safety points: 
Eye protection. Flying-objects (especially from 

hand tool use), abrasive sheets, corrosive sub- 
stances: (colvents, battery acid), light orheat _ 
rays (infrared, ultraviolet), and metal ,~a&iclei ‘. 
are causesof eyeinjuries in maintenance 
activities. 

These haza.& are always present during weld- 
ing, cutting, soldering, chipl$ng, grinding, and,a 
variety of other operations. Wear Ed&+ ‘hel- 
mets, face ,shields, safety glassesPOor goggles 

i. 

during-these operations. 
Welder’sapron. When welding; ‘always wear a 

leather welder% aprda to .prevent burns on the :;‘ 
upper and lower torso of the body from flying 
sparks and. welding slag. 

Gloves. Hands are always getting hurt. Gloves 
will prevent many burns, cuts, blisters,-and 
punctures.- They’ll also help you get ;a better . 
grip on yourjob. . ..- 

Geheral purl&e gloves are for lifting heavy , 
items or, for handling rough;.scaly,- or sl$ntery 
objects. 

Rubber gloves protect against acids, caustics, 
other chemicals, oils, and solvents. A sp&&lly 
designed rubber g1ove.isusedt.o @otect against. 
el&& .&&, C. . ’ I,, _v- ” 

Asbestos gloves and mittens protect against 
spa&s;radia& heat; or hot objects. 1’ 

Ear protect@. &le&ing loss is the Aimyls 
No. 1 occupationalhealth injury.- ~ 

Equipment and power tools generatenoise: 
M88Al recovery vehicle-(inside): approx- 

imately 95 decibels 

-ARC: approximately 115 decibels 
-Air wrench: ap&oximat.ely 107 decibels 
--Grinder: abproximately 92. decibels, 
-Rivet gun: approximately l30 decibels 
Any noise above 86 decibels is hazardous. Ex- 

posure to hazardous noise for.5 years without 
hearing protection will produce a hearing loss 
similar to the hearing loss of a normal go-year- 
old individual~l 

Use proper hearing protection regularly. 
Wear&g hearing protection reduces fatigue. 

: Rule of thumb: If you can’t carry con a normal 
conversation because of noise, use hearing 
protection. 

Head prottition. Helmet liners and hard hats 
provide on-the-job-protection. 

FromLfalling:or flying objects. 
Tb protect head from-bumpsand bruises. 
‘lb prevent your head ‘hitting electrical cables or 

power lines. :. 
lb prevent getting your hair caught in moving 

or rotating machinery. 
!lb keepdirt and dust out of your hair. 
Always wear head-protection when riding in a 

tracked vehicle orwhen operatingconstruction 
equipment,-‘ :‘.!. : : 

Foot protec’tion. Injuries to the foot are pain- 
ful ‘arid-may iesult in permanent disability. 
Safety shoes give protection.’ 

Some safety shoes are designed to limit damage 
to @es from faing objects.. 

Some safety-shoes .are designed for’use where 
danger from sparking could cause an explosion. 

Respiratory protection. Maintenance tasks 
such as spray painting or- asbestos brake 
removal may require use of a respirator. Dif- 
ferent types of respirators should.be used for 
protection against such hazards as dust, vapors, 
or lackof oxygen. 
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Every Army publicationsoonerorlater 
exhorts its readers to “sendiri those 
QDRsBXRs.” So, a soldierspots a problem and 
fills out an SE 368: Quality Deficiency 
Report/Equipment Im rovement 
Recommendation(QD i/E IR).An. 
acknowledgement of receipt and eventually a 
report of the action taken goes to the soldier. 
And changes.are made. The system works. 

!tbooRenthereasonyoum@livewitha 
problem so long is that no onebothers to 
submit a QDR/RIR. Until a deficiency in 
equipment is known; it cannot be corrected.~If 
an SF 368 is sent as a result ofan accident, or is 
safety related, include the QDWEIR number 
in block 33 ofDAForm 285: U.S. Army 
AccidentInves tigation Report. 

Your QDRs/EIRs do make a difference. We 
a look at some changes the U.S. Army 
Tank-Automotive Command(TACOM) has 
made because of them. 

Case 1 ‘~ 
l Problem. M36A2 a-ton truck 

synchronizers, NSN 2520-00-752-1581; were 
either too thickor taperedat the wrong angle 
to match gears, causing a lockup. 

Solution. TACOM Engineering reviewed 
the QDR submitted and found that the crux of 
the problem was in the dimension between the 
two rings. This dimension did not exist on the 
drawings. TACOM Engineering revised the 

drawin@ to show the distance between the 
two rings. 

Case 2 
l Froblem.Theb&llstudsinthestee~g 

lever tis&mblv. NSN 2510-00-692-2268. of the 
I839 ~eri&5-gn trucks would loosen a&l/or 
pull out, causing partial or complete loss of 
control. The ball studs were tapered.and were 
not tight in the lever arm. Ifthe ball stud ends 
did not protrude Vte-inch through the lever 
arm, the ends couldnot be mushroomed 
against the lever arm to secure them in the 
assembly. 

l Solution. The assembly and detailed .- 
drawings were updated to correct.design 
errors and clarify notes to ensure machining, 
hardening, and securing the ball studs in the 
lever arms. Field users were given inspection 
and dispositiollrprocedures regarding . 
defective steering lever assemblies. 

Case3 
*Problem. The cargobody.of the MB84 l-ton 

truckwith the S-250 shelter was breaking 
loose from the forward mounts. The shelter kit 
front tiedowns were connected to the c&jobed 
andnot to the truck frame. 
l SolUtiotiThe QDRnot only stated the 

problem, it recommended the solution. The 
front tiedowns were anchored to the .vehicle 
frame byextendedbolts(through thebody) 
attached to a 
underneath t Pl 

iece of flat steel straddled 
e frame rail. 
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,’ : AMV Cctiwcry Accidewtr?~ ! 

Ilsar-end collisions *n&i; freqeeat 
^ j 

m Most any day of the year an Army convoy will he on Ihe road somewhere in Ihlworld, 111 
too,many of the cnnvoys, there will”be an accident. 

A convoy accident is costly. &we, a lot of t$enl are only ‘%ender benc!ers.” No one ge1.s 

]lllrt, so the acci&mts aren’t’sveIl reportable. However, fender benders can l~~A~~+)y to a unit. 
~ Time- spent in get.Gg tlie .Lelljcle back to the motor pool, fiIling out~I)A ForIn 2404 or 

lllnyl)e. B ]),A ForIn 2107 work order; and getting the actual. repairsWlone all add up,jIf. m in- 
]louse repoyi, of snrvej is made, tlint. takes awtly. in,ore product.&e tilile. If, during this,:fei$er 

, bender, one.,?f the soldiere; was. shaken Up tid two or three day& later his. I& s&ted 
hu$ing, more days could,be Ibit. 

.Wine;.spent in..pape.rwc& in recove+ and d&n time if eqdpx&ent; and .the productive 
work hours lost are all costs to the unit. The costs. don’t show up on the r&cords,, but,jobs don’t 
get done, schedules are not met, and mission objectives are “adjusted” for lack of pehonnel or 
equipment. 

: Convoy accidents oc.cur at all hours, .but the most frequent convoy accident occ~s ‘during 
‘&\d&i &“a driver wh0 has been on duty 4, 6, dr 8 hours: and‘ it -&ill likely ,& a rear-end 
collision. 

.i A,look.,at 242 AMV convoy accidents found a number of recurring.factors cit.&d as causing 
’ fie ~cci&~t~; They we&: 2.; ,, -,. ,A,” _... 

. Following too closely or misjudged dist+nce. 

. Materiel failure. ~ 
+ Speed.. 

(2 

. . ;.‘~~&&&miental c~&itiOns~ .... 1”’ 
: 

z 
Ci&n vbhicle hit:.m. 

.( 
. 

Blabkopt condition+ ., _. 
_. 

il . L (. 
Fat&e. 

,* 
. i: 

.:. F6iio&.& too &&*:. : I 

8. Following too closely .oi misjudged distance was.listed ,as a:factor. in many of the rear-end 
.colli&oi~e zeported..,TheL sudden stop- qf the vehicle .in front was added as. a factor, in many of 
-th&ncidents with following; too -closely. Speed as, a component of fd;llowing too closely iwas 
listed in!-lees than 10 percent :of-the .rear-end,collision accidents reviewed. 

The guidance .for -following.:dis,tance is ,foundin FM 55-30 !and in FM 21-306. Adequate 
‘: :following distance means yop!can stop in -time: if the driver in front of you suddenly, applies his 

biakes; .The safe distance : is. B :combination of your -speed, the -road Icondition, the visibility, the 
:. condition. .of your vehicl&:tid*:your reaction.time (the .time required for you .to react to a 
:<hazardous condition). The. average drive& react$on~ time is .thr+-fourths of a second. The. 
general rule for a car is. 20 ‘feet-.for. each 10 miles, per hour uilder good conditions, 

Use of the a-second rule is a good way to maintain distance. Pick-a road sign>hen the 
;. .’ vehicle:.in front of you- p.asses,.it,’ cqunt “thousand one, thousand two.” If ~you pass the ‘si& 

bef&e..‘.‘thousand two,‘! you :are following too .closely. Back off some ‘and repeat the test. 
L, Under normal conditions :ou an open highway, the safe followibg. %&ances for trucks’ are 

$60 feet in the daytime and 600. feet ‘ai niiht. (Don’t get these distances confused with tactical 
road march distances as stated in FM 71-21). Remember, it would take a 5-ton truck moving 
at 20 mph 40 feet to stop. Driver perception time and react&n tim;e. plus vehicle .st.opping 
dist+nce >would make it necessary to have 34 feet at 20 mph to stop that .6-@n truck .under 
ideal.&&tions. N&t rnti& time: Or distance to act! 

: ~l&&r.V~ adverse. condition,. bad we&he?, ,da&!ss, or even $iv&r fati&e, following 
. . . . distance should be increased..;lJr&&s should .@ve themselves every chance.. This extra; following 

di&&e could .be the answer f& those 22 reports .which indicated !‘&dden stop qf.vGhicle in 
front” as the cause’of the rear-&d collisioi. 
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Environmentalconditions .,_ ., 
A dry, clear, cool day is the dream of an AMV convoy driver, hut ice, snow, rain, fog, or 

dust conspire to cause him to have ‘an+accident. 
, &$ or wetness reduces the friction of the-tires against the road. The wetter it gets, the 

more unsafe will he the- posted -speed limits.“Ori wet surfaces, keep your speed down. Slow 
down before you r&h .a curve,, Be cautious when .you use the brakes, Give other drivers lots of 
room. Rain reduces visihility--yours and itheirs. ’ , -_,:.. 

&J can thicken so .quickly your ,&ion % ‘obricured. ,~~p’J;bui~.~ndahields clean and use 
low beam lights, td’ helpa:httle.’ Rear-end ,colliiions. an8 %$i&ng-off-theaoad accidents increaee 
during fog. Again, slower, is abetter.:The:$peed gepends &(,the fog,:;hut following d+nce needs . 
to be increased.’ ..- 

Ice and snow keep being listed as factors ;in~$&&d~&u& and running-off-the-road -. 
accidents. Ice and snow mean slick roads, snd’elrck roads mean iitopping distances are greatly 
increased. Avoid sudden braking, as it will throw you into a’skid.. 

m.and smoke can. be as thick as fog and.obacure your visibility just as effectively. It 
can cause the eyee to smart and further reduce your vision. In any dusty condition, wear 
driver’s goggles and, of course, slow down and increase stopping distance. ,,a 

@peed : 
. . . 1 

Speed played the largest role in rollover accidents, In m&than half of,the reports which 
stated the vehicle rolled over, ‘excessive speed for existing conditions” was cited. 

Convoy ,speed depends on the condition of the road and’ traffic and on tim’speed. of-the 
slowest vehic)A’ On long moves ‘over rough roadways the speed should not exceed 16 to 20 mph 
-with. a .prescribed maximum and catch-up speed of 26 to 30 mph. The maxjmum speed 
authorihed for military vehicles on expresetiays -ii 60 mph. ‘Military vehicles moving on 
controlled, access highways. will maintain the posted minimum -speed; or ‘40 mphif a- minimum 
speed is not posted, On other than controlled-access highways (conventional road$ays), ‘Convoy 
vehicles. ~ ‘attempt ti%naintain a speed ‘equivalent to the pievriili,ng speed. of -other “users of’ 
the, hi,ghway ,or 46 mph, whichever is less. ” 

~1 : 

lWateric?l failure 
’ Matetie\ fziilire was cited as a factor in all &y@s of ,convoy accidents. Typical m&riel 

failures were: .’ 

The blew out. 
,.I 
. 

: Generator and air-compressor beltsbroke, causing total failure of the prime moverr.and 
trailer brake system. 

. Vibration sheared off wheel lug nut, ivhich$was ‘hot .properly ‘tightened. 
Hydraulic brake system failed to function. 

_, 1, .l ,. 
: Cotter pin holding the linkage pin in the linkage sheared off, -causing the. linkage pin 

vibrate out. This caused the brake pedal to disengage from”the brake 1inkage;~iesulting in. a 
to 

loss of brakes. ., -. 
Brakes defective due to puncture, chibped or excessively wo’?nbrake~ lining. -. 

: Vehicle was low on brake fluid. 
Brake line fitting to the junction box,at the rear wheel cylinder had vibrated loose.%and 

the &stem had lost brake fluid. .’ ,-.-.,, ,c:- 
.’ L& front tire came off in trafic because 1eR tire -lug ‘nuts were loose. i.- :1 

Convoy commanders are to have all vehicles inspected when they ‘arrive at theiconvoy 
. assembly area; Minor deficiencies are to be. corrected on ‘the spot; If deficiencies are detected 

that cannot he corrected on the=spot, the-vehicle should be .retumed to the unit for .. :. 
replacement. No vehicle should be accepted in a “might. make ‘it’! condition. 

AR drivers have maintenance responsibilities. They. muet -perform preventive maintenance 
chocks: and services -before beginning operations. Drivers care to. do-,a walk-around ‘inspection 
and PMCS at all halti. iAs vehicles are being unloaded at :destin&on point before the- return 
trip or at the ende trip, the driver -does post-operation PMCS.’ On-the-road maintenance is 
performed~by the driver. Mechanics in trail element perform repairs that are beyond-the. 
capability of the driver. 

A goodly number of the materiel failures- cited co& have, and. should have been prevented 
by proper performance of PMCS. Drivers,-are the key to a successful convoy operation; -but 
officers and NCOe are responsible for checking the welfare of the troops, security of,loads, 
vehicle performance, and performance of ,&halt maintenance; 

Civilian &,& .J$f AM,IV or bit by AMy .‘. i -‘,:. c I,: -. 
Army vehicles, as large as they are, are difficult to see ,in the daytime, and‘&peiiaRy BO 

at night.. Usually, when, a civilian vehicle. was reported as hitting’an AMV in a-convoy; it was 
reported’ as being a rear-end collision. These oollisions occurred both’ day and night 

Provisions for making AMVs a little easier’ to see are fourid*in AR 55-29, paragraph :6e(3), 
which states:, “Convoy vehicles required to operate at night or during period of reduced”“, 
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visibility 611 ‘be marked with an Gsbaped symboi at the lotier corners ‘of ‘their tailgates. The 
symbol will be, composed of a vertical stripe (12” long ,and~2” wide) and:a horizontal stripe (12” 
long and 2”’ wide). The symbol may be applied. with retroflective paint (MIh-STD P9gSf32), tape, 
or other reflective, material. If paint is used, it, may be applied directly ‘to the vehicle surface or 
to some removable backing material such as masking tape. The* length and placement of etripee 
applied .to the rear of small vehicle8 or towed equipment may be governed by the available flat 
&face or visibility characteristics of the vehicle8.j“ 

Refle.ctive tape or paint and a functioning red taillight may give the civilian driver a 
betted chance of seeing an AMV. 

Truck8 take.agreat stopping di&ance even at.10; speeds. Accident8 were repor&d. where 
civilian vehicle8 pulled out in front of a convoy and the AMV driver could& stop. Some AMV 
driver8 had trouble making turns at intersection8 when other vehicle8 were there. At other 
times, AMV drivers pulled into intersection8 without .looking, ,tried to pas8 when the,way 
waen’t clear, and. tried to “equeeze” by another ,vehicle and couldn’t. 

Proper driver ‘training is essential for a safe convoy operation. Leaders: muet eneure-driver8 
are trained and‘licensed and are held accountable for their driving behavior. 

Blackout .&nditions .- 
Overdriving ‘headlights is the.most persistent problem of night driving. The .eye can 

perceive objects only half as far at night as it can during the day. When a convoy goes out 
under blackout conditions, visual problem8 are defmitely increased. 

Mil.itary vehicles are equipped with blackout marker light8, two onlithe rear:and on the 
front. Blackout marker lights do not illuminate the road but indicate the position of, a-’ vehicle 

, ahead. : . . 
To reduce) risk in blackout driving, be sure &blackout marker light8 are functioning 

properly. Make- 8ure they are clear of mud or accumulated road dirt Drive.-at lower. speeds. A 
man in the rear .of a vehicle with a screened flashlight. can warn a driver who follows too 
closely. ‘._, ‘:. 

Remember, ‘night driving with headlights is like. driving by candlelight. In .blackout driving, 
even the candle ha8 been snu%d out. 

Fatigue ..- 
The majority .of the,,convoy accidents reviewed- occurred during the. day. However, of those 

that occurred at night, 74 percent of the driver8 had been on duty more than 12. hour8 at the 
time of the accident. . 

Peak periods for. convoy accident8 are’ June,. July, and August. Heat would seem ‘te be a 
factor adding to fatigue of the drivers. 

According to AR M-29,- convoy vehicle drivers will be given an opportunity for 8 hour8 of 
rest for each 10 hour8 of driving within a 24-hour period. Rest period8 will commence 12 hour8 
before departure of the convoy. 

, 



Thanspow the Tkoops 

The 2 m-ton truck was traveling down a tank trail under blackout conditions when it hit a 
washout. The driver. lost control, ,and the truck ran into a ditch. A soldier e&g in the cargo bed 
was struck in the head and back when the’ tool .cabinet broke free from where jt tias anchored, 

The soldier was riding in the back of an M817 dump truck that’was t&&g an MlOGAI cargo 
trail&. & the truck jolted over rough &s+%I, the soldier% foot slipped ‘between -&e, uilgab of &e 
t.m& and the trdiler. The tiler slid &nrt the td_g$e. catching his right to+ and f’rkttrring.his 
big toe. -.a 

. The Ml028 cargo truck was towing an-MlOlA1’ trailer under blackout conditions. The truck 
struck a ditch, throwing two passengers from the cargo bed. Both had- a leg run over by,;the trailer. 

A field training exercise cleanup detail was riding in the back of the M925 cargo truck. Four 
de&l personnel were sitting on the open tailgate with their arnis over the hooked troop .&rap. 
When the driver accelerated to 20 mph, the. Increased vibration caused the tailgate to -drop. The 
soldiers fell backvvards; striking their heads. : 

These are some of the injuries that occurred to soldiers riding in the back of AMVs in F’Y 87. 
Most of them could have been prevented,by the .drivers. “I : . . 

Three types of driver error show uprepeatedly. The most common is drivIng~‘too fast for 
conditions.- AMV drivers must be especially cautious when there are people in the: back, who 
cannot easily hold on and brace themselves. ._ 

Another driver error is failing t0 cnSt~fL! cargo is pli’operly secured. There. are numerous 
examples in the accident records of passengers being struck by .wire reels, spare’tires, and the like. 

The third type of driver error is failure to ensure the’bafe seating of passengers. 
Paragraph 2-17e, AR 385-55, requires that drivers transportingpassengers in cargo trucks walk& 
the rear of the truck to ensure that the tailgate, safety device, .or-safety #trap is in- place -and that 
all passengers ‘are seated. It further states that drivers .must “refuse to move a motor vehicle in 
which anyone-his in an unsafe position.” ,’ 

Another type of driver error, which fortunately ,happens l&s o&n but can resu1.t in. multiple 
injuries when it does happen, ‘is that of transporting more than-the authorized. capacity,of 
passengers in the cargo bed.. TB ORD-639 states that the suthorised passenger-capacity (not 
including operating crew) in .an M35 2., l&ton tnick is: 14; in, an’ h$54 &ton truck: it is 16. Troop 
seat kits for CUCV (M1008) and HMMWVtroop carriers. (M998 and M1038) .are,.for eight personnel. 

Safe operation of cargo trucks requires, .knoting and following all .applicable rules. _ 

References , 
AR 385-55: Prevention of Motor Vehicle Accidents 

: TB ORD-639: Passenger-Carrying Capacity of Tactical and Administrstive ,Vehicles Commonly 
UsedtoTiansportPersonnel ,‘. x .-,,.’ .‘. .. -. 

* PM 21-305: Manual for the Wheeled Vehicle. Operator 
‘- : 

.’ 
. . .’ 

._ 
I 
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Driver ‘lhining 

. A soldier who had said he felt uncomfortable driving an MSlA!J dump ‘truck WaB t&j 
to. drive it anyway. Approaching a highway T intersection, he became distracted trying .to 
shift,gear+and the truck roBed through the stop sign onto the highway: It was struck by a 
tractor-trailer coming from the right, and both drivers and the dump truck’s assistant driver 
were killed. 

An NC0 -who had said he did not fully understand the operation ,of the MI916 truck 
drovi it anyway to transport a D-7E bulldozer. When the brakes lost air pressure on a 
downgrade, the NCO. lost control ,of the truck. He jumped or was thrown out, eust&ing 
,fatal injuries. 

. . All too. often people assume that driving’ an AM!/ is no big.deal,: that anyone can do it, 
no matter what sort of training a driver has or hasn’t received. Such an assumption is not 

“only false, it’s dangerous. About 70 percent of all AMV accidents involve driver error? 
Operating tactical vehicles calls for special skills well beyond those-needed for 

commercial sedans and pickups. That means training; there’s no getting around it--no 
substitute, no shortcut. i 
; Accident investigations have shown that the SF 46 (U.S. Government: Motor Vehicle 

Operator% Identification Card) is sometimes issued in a hurry, and drivers are assigned 
with little attention paid to the need for training. But sooner or later .a cost is exacted for 
ekimping,on driver trainin , and that cost may be the highest--soldiers’- lives. 

.. The revised AR 600-6 % : Driver Selection, Training, Testing, and Licensing is out now; 
Driver training requirements have been strengthened because quality training is so 
important in ‘preventing AMV accidents. The AFt provides for driver training- in the Active 
Army to be conducted at battalion level. 

The Army Transportation. School, has produced FC 65-32: Driver Selection, Training,-’ 
Testing, and Licensing in Units--Tactical Wheeled Vehicle Operator, -which should be a basic 
item in every battalion or Reserve component driver training program. Bequest copies from 
your MACOM,- ATTN: Publications- Control, CtXcer. 

Most of the information in FC 66-32 applies to training for all tactical wheeled vehicles, 
but. some -vehicle-specifie- guidance p is included. Until comprehensive vehicle-specific training 
materials are available for every vehicle, trainers will have to supplement the- FC with unit- 
developed training in the unique handling characteristics of each vehicle for which the 
applicant is to be licensed. 

Programs of instruction .should Iidentify tasks;,,conditions, and standards that apply to 
the unit’s mission and equipment. Training should include preventive maintenance checks 
and services (PMCS); unique, problems of the vehicle; handling peculiarities; emergency 
procedures; backing; and- ground guides. 

-If drivers will be required to pull trailers at any time--and most will, sooneror later- 
,they will need additional training, and it needs to be annotated on the SF 46. For example, 
driving a 2 l/a-ton truck by itself is one thing;-add a trailer, and a whole different set of 
principles applies. It’s harder to maintain control with a trailer attached, and turning 
corners and .backing are especially tricky--they. must’ be practiced. 

The revised AB 600-66 allows commanders to waive the requirement for an SF 46 for 
personnel who have a valid State driver’s license and will operate only administrative-type 
commercial vehicles. However, to operate any tactical vehicle, including the CUCV, .and all 
vehicles over 10,600 pounds gross vehicle weight; vehicle-specific training is required. 

Qualifications for a State ddverls license have little relation to the: task of driving a 
CUCV in a-wheel drive or a tactical 2 m-ton truck cross-country at night-in blackout drive, 
with a cargo bed full of troops, or maybe pulling a trailer. The vehicles’ size .aud shape are 
different, different mechanical pperations are involved, and, especially, the mrsslon is most 
often an ‘Army-unique one.. . . 

The battalion commander should look at the driver training program to ensure it ie a 
quality program and is functioning as intended. Is the program run by highly capable, 
experienced personnel? Are driver candidates thoroughly trained in the specifics of each 
vehicle they’will drivel Is the training followed by a road test. that demonstrates the driver 
trainee’s ability to handle the vehicle in a variety of,situations (not “once around the motor 
pool’.‘)? 

: -’ Every. unit depends heavily on its drivers .day in and day out. Without their skill and 
) dependability, the unit would be virtually, shut, down. The temporary loss of even one driver, 
passenger;‘or vehicle because of an accident can be a severe hindrance. Too many such 
losses might have‘been avoided if the drivers’ units had invested the time and resources to 

: build a strong driver training program. 
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AMY Operations in Confhed Areas 

What do field operations, motor pools, maintenance facilities, supply storage areas, and built-up 
areas have m common? They- all offer vehicle operators the opportunity to use all ‘their skills in 
operating their equipment.. However, along with this opportunity goes responsibility to use extreme 
caution. 

Operating vehi’cles in confined areas poses unusual problems in that maneuvering. space ‘is. 
condensed. Operators must make more turns, back up more often, use their brakes*more fiequ&y, 

and do all this with ~more .going on around ,them. They must. have ground guides, good visual 
references, and a working knowledge of the equipment they. are operating. 

There are times when an operator, will just take a vehicle for a short spin around the metor 
pool area. This often results in damage to equipment and personal injury. The operator usually will 
not use ground guides or perform PMCS because there seems no reason to, not just. to move the 
vehicle a short distance. But when a vehicle starts to move, especially in a confined area; the 
potential for an accident starts to happen. 

Field operations invite other dangers. Operators can be- tired, in a hurry to prove -they can 
accomplish the mission, or nervous about -their ability to perform with unfamiliar equipment :or in 
an unfamiliar environment. Any of these conditions set the stage for human error. For example, a 
l/4-ton-truck driver is tasked by his squad leader to park a- S-ton cargo’ truck. The ec&lier, knowing 
that both vehicles have four-speed manual transmissions and that he only has to move it -a short 
distance, accepts the task. When. he. starts the vehicle, he hears a buzzer. Not knowing that it’s a 
brake warning, he ignores the buzzer and proceeds to move the truck. When he sees-two soldiers 
with their backs- to him in his immediate path, he applies the brakes With no result. The truck hits 
both soldiers and a tree all because he was not familiar with the equipment. ‘. .( 

Operators should ask themselves the following questions before operating their equipment -or 
vehicles in confined areas:. 

If.1 fail: to perform PMCS and the brakes fail, who is at fault?“, 
: If I back over a sleeping’soldier, who is at fault? 
, If a soldier riding on the tailgate of my vehicle falls off and. is killed, who is to. blame?. 
. Have I made all -the 

happening? L 
Any operator who can 

others. 

safety checks aud done ‘all I can do to prevent an accident from 

answer yes to the last,question need not-worry about the. answer: to the 

Winch Cables Devour Fjngers 
. . . . 

: 

In the last 3 years, at least 34 soldiers and Army civilian empl,oyees have had fingers or- 
thumbs cut or crushed by winch cables. -Eleven of the injuries were serious enough to be. classified 
as permanent partial disabilities. This dismal,record suggests that some personnel ,are .not receiving 
enough safety awareness training before they : get involved in winch, operations. I 

As the ,34 victims found out, winching-or performing maintenance on winches-ican be . ,_’ 
downright dangerous. Given half .a chance, winch cables will devour fingers. In 32 of-the cases, that 
chance was presented when the victim’s glove, rag, or bare hand was caught on the cable and 
pulled into the winch. Some extracts: 

-. Employee’s.glove was ,pulled into. winch by frayed cable. 
. After recovering an Ml tank, soldier was. helping to. rewind winch, cable. He did noti let,go as 

cable approached rollers pn trailer, and it pulled his thumb through the rollers. 
Employee reacbed’for winch cable whileit was operating.- and. got his right hand caught in 

front’ winch. ) 
. Due to inadequate communication (a problem cited in eight reports), winch cable was engaged 

while soldier still had his fingers between winch cable and +nch drum. 
If possible, winches should be fully rewound with a load or. deadfall ,attached. Otherwise,‘, 

personnel should follow inetructiens in the applicable operatir’s- manual for rewinding. the’ winch 
without a load. .” .: 

Section V of FM 20-22: Vehicle Recovery Operations is devoted to safety precautions, one of 
which states: ]‘Make every effort to stand clear of any wire rope under tension. When wire rope is 
draivn taut and then released! suddenly by a break, its recoil (or backlash) will cut a person in two. 
A winch line under load stretches like a n&ber band and stores up a lot of energy, In fact;.& steel 
winch cable weighing 60 to SO0 pounds has a better spring than rubber. A broken -winch”cable 
snapping back could be compared with a rifle, bullet excepb the bullet makes a fairly7clean hole and 
the winch cable makes a messy wound.,‘keat a wire rope under stress ,with the sa.me respect.you 
would a loaded gun.” ‘In short, stay alert. _:- 

Another precaution: “Personnel handling wire ropes should wear heavy leather-palmed gloves-o 
prevent hand injuries or cuts from broken wires. Never allow a moving cable to slide through the 
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: ,- ‘Drug Use ad the Army Motor V&icle Driver : ,. : 
: .‘I%? operation of Army motor vehicles reqtires that driver8 he in total contrel, both mentally 

~~~@j&?ally. Soldiers using drugs can be a danger to themselves, their fellow, soldiers,, and their 
~eqmp@ut. ,Even drug8 issued by .medical. facilitiee : can degrade reasoning abilities, blur vision, 

’ cau8e’droWsiness, and alter motor’ reflexes. These altered state8 could cause accidents. For example: 
. 4 Soldier returning to &he rear area for supplies. lost control of hi8 vehicle on a curve and 

drove into ,a.tree. There were no skid marks to show he tried to avoid the. accident. A&ho@ fie 
8oldier Was only eligbtly injured, the vehicle was a total 1088. Earlier that mo@ng, the. 8oldier had 
*ported .to sick call and wa8 given a’.decongestant for his -cold. 

.- . A soldier was en route to turn ‘in hi8 vehicle when he blacked out. His vehicle hit a street 
eign, a fence, a fire hydrant, and two parked cars. The soldier was taking prescribed medication. 

Diugs issued through military medical facilities carry side et&&s warning .lab+s that may 
8k&, “:Do: not operate equipment; use may cause’ droWSine88.” Users should read. and comply wit21 
the8@‘W&Ullhlg8; 

L Soldiei;e .who report to sick call have a resuonsibility to understand Ghat is being prescribed for 
them 6& the~‘effects it may. have on their assigned duties. They should inform their first-line 
s&en&ori’of the restrictions ‘that the prescribed drug places on them.‘ Fir&line supervisors should 
t&e- these~re$rictions. seriously and never overrule limitation8 or allow the user to. operate 
eci;ipment. 

While prescribed drugs can cauee problems, ‘nonurescription drug u8e is more difficult to control. 
becauee’ the supervisor has no sick-call book to check. Users may not notify their supervisor that 
they’re. taking over-the-counter, drugs,, eve? ,those ,that carry warnings, bectuse they don?!. @ice any 
;F;i;i Hov3evizr, notificatron of nonprdcnptlon over-the-counter drug use 18 the reeponerbrhty of the 

Ilh&al drugs’ are’ a totally different matter. The pusher place8 no warning’ labels on. the drugs, 
.and users are not going to notify their supervisors. Supervisor8 can only. rely. hg- their past 
eipt$e&ie and knowledge of their ‘soldiers. 
: s’ “while e&a training, reprimands, and UCW pu$iBhment are corrective measures a&x the 
fact,‘-the-best countermeasure -against drug-related accidents is. well-informed soldiers and vigilant 
first-line supervisore. \ ,” ‘_. 

: 
_ --. 

Gmund G&de+A Safety Essential‘ ‘- 

“).‘,&Iost ‘soldier8 reahze,.they n&d t.q +q! A mi$nd guide--some df the timer-fof.both .wheeled P and. track vehicle’ operations. ‘A look at the accident reports received. at. tbe &I&Y S&et& Center 
ir@l~,i&dic&6S that ground $idea should:be used much more &en than .tiey M’ei 1 

” -~GGeral~&idance i$ that, ground guide8 aie required anytime a lam’ v&icle or itrack 
enter8 -an area where other vehicle8 ,and personnel are stopped to link-up, preparing a. bivouac, 
and biv&&.ing in an assembly are’a. ~A ground gitide is ueed in a cantonme& area when a 
1.&e -vehicle or track is’ being moved &t.hin close confines ‘of .&her personnel ,or-equipment. 
Track vehicle8 are always guided- in a cantonment: or motor pool area. 

WI&&d &bte8 
It’s..not just tracked vehicles that need to use ground guides. ‘FM 21-306 .places the 

responsibility for using ground guide8 ‘and for ‘passenger stiety squarely on the driver of. the 
wheeled-.vehicle.. Ue is to.:se&. that all .pa&rengers are on bpard ‘and that restraint eystems are 

1 ae+r6di .It is his’ responsibility t0 see ;that the ‘load, whether buman or material, is secure 
before ‘moving the vehicle. He is also required to ensure that he can maneuver hi8 vehicle 
safely. 

The driver of the S-ton truck was being ground guided into an assembly area. The one 
mound guides was positioned to the left front of t+ vehicle to guide the vehicle from the 
narrow; ‘dTy dirt totid to the par+g ~irea aboirt 60 meters’.down the road. on the fight. To 
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c 
avoid 9 ti&?T ‘~omil@ from the opppeite ~dire&on, th.6’ drive+ moved to the right tide .ef the 
roadway. The dirt embankment gave way’ under the right wheels and the driver’ reacted by 
turning the wheels to the left and accelerating. -The S-ton truck tyrned on its side. It,.was late 
~II the day and only oh& ground guide: ‘was’ &ding the truck forward and ,from his p&ion he 
could not -judge,how far right the t&k KAd’.inoved. & secotid grbyd guide po&i&&.@~~@~ 
right ,rear of the truck could have prevented the truck’ fi$&&t$@g too &se- @,, th;e -ilge, of &e embmkment. , : -,c : ; ’ ,. ; : .. ,.‘a, ,.-a’: 

One- ground guide can be’ used for moving a vehicle. forwafd” but two or Gore g&mid 
guides should be used- (at’least one front and ‘one rear) -to ensure the .driver ‘can ‘see the: ,: 

: 

primary ground’ guide ,in frout’ and the’~otJier grouud guide or guides .can’see all .otker ,w-ess 
around the vehicle. Largo vehicles~ .tith cargoes ‘may require. t&&or more’guides( 

The tierget& was moving a’ S-ton dunip’ truck: His pa&n&r tried to act as 
jwhile sitting %i theipassenger seat. .+l’hey hit’an APC. 

g&ud guide 

Drivers are, told .(l?M ;651-30) never to ‘move vehicles without first checking on both sides;’ 
front and rear to ensure they can maneuver without endangering personnel 0~ &ju&~~~~.,‘A 
guide should always be posted when maneuvering and backing a, vehicle in a motor’ pbol or’ 
bivouac area, especially at night aud in many inst&n’ces under blackout conditiona.“AR* 3.36-55 
says groundsguides ‘+ be in view of the diiver ,at all times, but ‘it really doesn’t~,m&ri~~i6 the 
passenger seat: If ‘giound,. guides are not available, the driver $11 dismount ,.and”check: 
clearance before ‘backing. Yhe purpose of a gxuznd guide is to move a vehicle &$ely&th for 
the well-being of the people on board and for the vehicle. 

Drivers 
,’ .- 

Drivers and- ground g&des must work’ as a’%team. It is tbe driver’s responsibility to: 
Request a ground guide when -any doubt’exists .about ‘safely moving a vehicle.’ 

: Always u&e a grouud guide OT guides in bivouac, assembly, or maintermuce areas ,or 
moving thtiugh -dismounted troops. : 

. Check completely around your vehicle before :starting it or. have your ground guide check. 
Use ground guides before and during any backing operations. Smaller vehicles, under 2 

1/2 t&s that have good clearance, may be backed without a guide if you are sure you are; 
clear. It pays. to get out and ‘check behind you. 

l Always use a ground guide when traveling cross-country during periods of reduced ~ 
visibility if the tactical or training situation permits. 

When using a guide, always follow his directions. If you are unsure of his intent, stop 
the vehicle immediately and wait until you understand his directions. 

Keep about 10 yards between. you and; the guide. De sure-you are far enough behind him 
to be able to stop safely should he stumble or -fall. 

. If the guide goes out. of your sight;, stop ,at once. If you are following a guide at,night, 
stop when you. nolonger seethe-light he is using to guide you 

. .Do’ not t&e‘signals“from more than on6 guide.,:If you are backing up, the guide ‘to. your 
front may ,need ,help. from the. guide at the rear. If so, the front guide should .relay signals to 
you. .‘:, ‘,’ ’ 

The’ assistance .of a guide is especially important when backing into a highway. _. ~. .,,. 
: Good-judgment is needed to Imaneuver a track vehicle across a narrow bridge or through 

a narrow’ passage; If any doubt sexists, request a ground ,guide;, This applies to large wheeled 
vehicles as well. .; 

. During night operations a crewman at the rear of each vehicle with a. ha+held,,flashlight 
with red lens cover can ,.prevont rear-end. ,accidents.,,, 

_ z 

!i’alk with, your, ground guide. You must make sure the g&nd guide knotis ‘the 
capabi1itie.s of:,your vehicle’ :and knows how’& serve as a ground’ guide. : 

. Drivers, have a ‘respohsibility for the’ safety -of the ground guides. Make s&i. the’ guides 
are not, working in.:the path’,f the vehicleand1that they. are not between the vehicle axid..an 
object. 

: 

Grouhdgiifdes . . .’ 
,;. 

Ground guides ‘are responsible for seeing that a wheeled or ‘track vehicle doea not’ injure 
anyone 6nd that the ‘vehicle sustains no daniage’ while m&&uverlug. 
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Know all visual signals. Uee standard Army signals. 
: Be familiar with the vehicle you are guiding and know its capabilities and limitations 
. Check on both sides, front and rear before moving a vehicle. Ensure the vehicle can de 

maneuvered without, endangering personnel or. equipment. 
-: .-Eemain~&ar of th e. ve c e ‘path and be visible to the driver- at all. t&s.: . . - hi 1 

Never place ‘yourself between two vehicles or between a vehicle and an object 
,, . .,:. ,. 

:- Stay outside the path of the vehicle and at least 10 yards in front of the vehicle.. 
. if two, or ‘more guides are used, know who the primary. ground guide is .and pass ‘al! 

information through the. primary. Make sure there, iti~,Communication: between ‘&ides.” 
Ground guides have a responsibility for the safeti of the,driver ,and passongers’of a vehicle 

and for -the equipment. They mu& make’ sure that ‘no per&on is -in, $hhepat;h of the ‘vehicle and 
that they guide the vehicle correctly on firm maneuver ground. I : ,_ 

Ground‘guides are- a safely essential. But to be’of value, they must .be knowledgeable. 
Their own life,‘and the lives of their fellow ‘soldiers &n ‘depend on their knowing the 
characteristics and limitations of the vehicle they are ground guiding as well, as hqw. to ground 
guide. -. .,- (,’ ‘? 

,  :  , .  
.  .  

_?’ ‘. 
. . . 

‘I’~o&M, ~ive;~po~. and supplies have to be &oved sefely and efi&ntly.for &e hmy b 
RccompliRh its ,mission. 

’ -‘Mo@w .v&icle drivers are .the’:l&rk~between dgsioti oh$xtiveg-~rpd~t,he ~&&~l ihe: hr,nly- 
must-have to :do‘ the job. However, lives and equipment lost in ‘motor ‘vehicle a&den@ b&k 
the 1inkGid s&iouely hamper the ‘Army’s ability’ t6 perform its &i&gion. j. : 

Army accident records show that AMV accidents usually have more ‘than O&T? cause; b& ‘. 
driver error is involved in almost 7 out of 10 accidents. 

Army vehicles are b$!t $,operqte over ,a11 kinds. of terrain under all types of co&&i&g. 
‘, 

But eveti’. th$ host vehicles in the.,world soon .beizonie us&$ :if dr&on ,ugafy]y, or :maint&ed 
improperlj;..” ’ . 

AFV diivers are prof&s!onals. with ths reRuirsd,~specia~~~ed‘kn,owledgo ‘andtt$&ing:,&‘. 
such, tli&i must .&rive to’etiminat.&Tdriver erio+s: Y 
.“‘.:” ~,Fdlbi$ng~‘basic driving ,prin+ples“‘and- -techriiiquoti .is- oi;g way for drivers.“&’ do their j0b.g. 
right, especially ‘from the stiindp.oint:of ‘kniy sGfet$ iequiretir&ts: Five“aroas”need to be. 
reviewed, reemphasized, and con$tantly ‘kept before ‘drivers: ’ 1’ ’ ‘.’ 

,, 
,:..Vehic,e.iina’i’ntenan~e ;., . 1.. ‘$ ‘: 
;‘D~fe~aibG.,driirihg ., :- . . .’ : ..’ .I,-. i, 

; 

t 

. Backing 
; Off-post operations 
. Weather .; ,.- _ .-. ;. 

Vehicle maintenance 

c 

A.JV drivers are requiredtq~ do a daily maintenance inspection of thoir~. ass&u+ vehicles. 
Du+g,this inspection, they, should find meCh.anical def@s~($;g.; ioogg battery cbnnections, 
broken’ wiper’ blades, broken s~~8ci~me~rs);-the’jii~~~~ld’,~heck for ,leaks; body ‘damage, proper 
],,b~c~tioii; ‘ALE they should :ag~ure-a]]..~om~~i;z~tci’?~~d -attri~hhmQntg’ are ged~~e.’ A preoperati~n 

in~~~tib;n:~f&ludes checking; en’gine -oil.; ~&lant’bydraulic fluid,’ tire! pressure, and in&l’iiments 
andi*g&g& &lsO, every -tool must be’“pr6perly .iecur6d arid, shred; A ‘post-operation .inspection 
simi]&r::‘t@@e’ preoperation in&&i&;,&o~d ~&;&a&; ‘, : .’ 

,’ ., :;-, ‘..Y.‘. : .’ :;,. 

Defensive &iWi# .I 
Defensive driving begins with the driver’s attitude. The attitude of a ,profetision.al is’one’of 

-individual :responsibility fo,r’the, vehicle;.the lives of-passengers, the, cargo, and the driver’s own life. :;::-.; ,. -: ‘; ,-:, ~ ), -_ ,- .: 
Before starting a vehicle, the professional driver adjusts the;seat and mirrors and clears’ 

the vehidlel-chebks the sides,‘ rear, and:~front.-for .any ‘obstr&on. Tl@ professional driver always 
fast&s the safety belt if the ‘vehicle is equippedwith them. ” ’ .A 

‘Speed i8 the. major cause of driver eiror accidents. -Posted apeed limits are only:“one factor 
when determining correct speeil:’ Existing road condition& weather conditions, type of vehicle 
being driven; area of terrain’, sight diit&.ce, speed; of other vehicles,- driver’s physical condition, 
and. stepping ‘distance must all be con&d&red to Correctly. deterhine proper speed. 

Maintaining control of the vehicle is a prerequisite of defensive driving. Control depends on 
the vehicle’s speed and the driver’s steering ability. Drivers must slow before entering curves; 
stay on their side of the road, and maintain safe following distance. 

Turning at intersections requires the defensive driver to signal intent to turn, slow down, 
check for vehicle clearance, and swing wide but not across centerline or stop lines on near side 
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of turn. operatare of truck+ especially ‘&oea ‘with. trailers, chould:make i&rB+ion,&&~~~th *tireme caut$jn;’ ‘.A...’ : : ,. ,. ! . . . ,_ . . .:-A . . .’ .[, _.~_<.._ ., 
Backing.~. .;.. ‘,; :c ‘/ : ..,.. ‘. ‘- .: ‘. \ ,. .: i ‘.’ 

Da&in&even “when -done at ~Bh+QX!ed, ,& .mo@ .dariger&iB .t&&’ going f&ward., $l,.,.> 
vehicles 2 I!!&@~B.. or larger, htn~, .,and ‘all’ticka i&h t$ers .are &uired to use ground 
,&de8 during backing oper+tionB~ When a;Swotid guide isn’t available, the, prefeBaiona1. driver 
&k out and. &eB whether the’rearward pat& iB. Clear. even. &er Bu+h a check; b&king ‘mu& 
be done .with @Xeme .Caut@& &B a rule, .do ynot- back long .diet&ce~ ,J&E88 it ia: 4b~olutely 
neceeaary.’ It’ is, yu&lly 8&e: ,to, turn arouud and,,cover the .diiet+rice going forward.- L/ .‘,~ .L ~ 
(J&p& .operatiO~#~ 

2 ” ~: : .- 
‘- 

Most Army tactical vehicles, because of their design; .are required by. regulation to &Gel at 
a speed Blower than the posted maximum. Profeesional drivere. are aware of th?~ ,irnd maintain 
proper epeed.> ., r. -. : 

FO&WbIg too closely; p&ticub&lyL,in conioy~, is a dangerous bractice. b‘adequate 
following. dietance is one in >which the. driver can stop safely if the vehicle in, front ;of him 
Bhould sudden]? apply brakerri Under normal driving conditions en an open higibwayiS .tke- Safe 
following diEit&nce.for truck& tractor. and eemi+railer combinations, .cr eimilar-&e vehicles, ie 

300 feet ~-in the’~daytirrie ~ &d’ 600 fet$ ‘et night I-I&vever, during bad weather and ‘other pcor 
driving dnditione, ,‘foll&vin~LdiitanceB Bhould .be incre.ased,,to allow’ for &the driver” )ack~ of T ’ ,..:- 
vieibility or other hazards. ‘. ‘j’ ” ‘,.‘,\ -, : :? _ .” ,; ‘. 

Weather 
.-.. .’ . ..: 

)I. . ,.;. 
.” ‘@&$ ‘f&t -drop8 of rain are danger Bignali-that tell dii& to u&e extra .cautioxi., Rain. ., : 

reduces Giiisibility, 1obBenB ,greaae and ‘grime that form Blipbe~$ a&faces, incre&e$ braking.. j 
distances, ar$ induces hydropla$ngT 

,Snow ‘and ice reduce tire traction even : m&e than wet &&mex&. When vebiclee are .: 
driven cn packed ..snow ,or ice, th.ey,,Bhould be equipped with-bnow’tires or chains.. It iB.:es&ntid 
to reduce epeed and ‘maintain control t& keep@om skidding when trying -to stop -cr. turn. Dad 
weather conditidna .dema$d the “$ofcBsional .driver think ; ahead. ,, ._ -. 

Driver error& cause accidents, kill soldier& and destroy vital .co&bat equipmtint.~ ‘Il$y don’t 
have to happen. Fellowing bariic driving principlea and technique8 can prevent driver .error ’ 
accidenta. 

Drivers, Train Them And .Win :.‘: 
.‘. 

If Army drivers: are. not proI&rly trained; .we -don’t win. the’next war! Ye&r in and. year out; 
enalysie ‘of accident, data $@nts out. iGa+i@N3 WveF t+ing a8 a‘ mejcr,: &uGe of +l+J-. 
a&de&B.’ Soldiers ‘continue to be injured, and killed because..the Army, f&18. to train them. in. 
how to drive an Army vehicle ,Bafely in all .sf\$he $$GlitionB that the vehicle can. be; ~expeC@ to 
opera& ,.TeB, these, ,@oldier# .-knew:. how to ,drive in tbe . . civilian *werld and ‘were probably- f&r&. 
good drivere, aB long tis they were on controlled, .:$ell-paved, and properly marked .higjkf)~e.- 
Yes, these driver8 received their initial tra.i$ng in their AIT ph&e and arrived at their -unita 
with a learner’s permit; and, of courBe, the chain of command immediately identified theea : 
ind@idualB -aa :Bchool-trained drivera. 

Wrong! !@eBe, ,.8Oldie?3 ..areas inexperienced in ths ,h&lling of;.k f&uy vehicle as’ they 
were when they%rBt found out that -Dad’8 ‘c&r could get them places a lot faster than their 
bicycle. : ‘~- _- 

What h&~hannened, &db&ome :a matter of course; ia a young hard-ch+ng soldier, 
right out bf AIT, ie’ a&i&d hia ” fl%& Army vehicle and’ told td ‘&tit ready, 

Fir&. miBtake!‘.The .Bupervisdr or section leader~.asBun+s hi8 new ,.driver is 
every aspect ‘of his vehicle; why of coutie; he’s Bchool trained. Wrong again! 

up to par -on. 

Sure, he’s had YBome school training, but in the ba@cs- only, and with limited exI&ure te 
every phase -of. hia vehicle’s CapabilitieL Wliat. he needs $0~ ia to, come under a well-Btiuctured, 

” ., . . 
7.. ‘, 

., 
..; . . ..’ I : .- 
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well-defined .eet of.etandarde that h@ must meet before he can become the driver of that 
sophisticated piece of equipment. That’s where that training officer or battalion S3 comes in 
and identifies and requires such a program. 

Too often the unit commander is told “train your drivers, but do it during motor stables,” 
Wrong again! : 

Yes, hold that unit commander’s feet to the fire and make him allocate t&e and resources 
toward getting his drivers trained, but have 53 set up a comprehensive driver training 
program, identify very specific tasks, conditions, and~standards that suit your mission and 
equipment. Cover every facet from proper maintenance procedures, driving in all types of. 
weather over all types of terrain, towing procedures, and especially emergency .p,rdcedures 
peculiar to that :vehicle. 

: The Army has manuals on all t$pes of driver trainin 
theniL There is now one manual that offers a concise, f 

with some good information in 
we1 -thought-out sequence of training 

along with, excellent examples ,of a viable training program that can be conducted at the 
battalion or squadron level. That-manual is -FM 21-17, Driver .Selection, Training and 
Supervision, Track Combat Vehicle& FM 21306, Manual for the Wheeled Vehicle .Dfiver, offers 
the same basic information. By. combining the format from FM, 21-17 with that of FM 21-306, a ! :( 
viable training program for wheeled vehicle drivers can be,,developed. ..- 

The. wheeled-vehicle drivers’- program becomescritical when you realize that within most : 
combat units the wheeled vehicle drivers. are not school trained and are actually working .in 
their secondary skill. 

All this sounds good so far, but it still has to be implementedi carried out, and most 
important, tested and followed up. 

A battalion level driver training- section is a, good way to carry out’ such a &n’-S3, gather 
your senior experience in the unit ‘and develop a challenging program that gives driver training 
the,irnportiince ‘it justly deserves. 

Identity .time,. training areas, and ‘specific levels of accomplishment Ibefore a soldier is 
issued a driver’s license. Give this program the highest visibility and develop it into a mdor 
training objective. Recognize these individuals by developing a driver’s award within the. 
battalion to signify their importance to the team effort- These drivers will be handling highly 
sophisticated and expensive equipment that will require a much. higher degree of teaching than 
has been’ administered in the past. .. / 

For too long, the Army driver has been left to his own resources and has managed’ to do a 
good. job,. but given that extra measure of ,specialiied training, that extra recognition of this 
additional skill, and the confidence that he is well-trained in all phase! of comb-at driving wili 
do more fer this Army% combat readiness ‘posture than any other. endeavor. 

It’e time t.o put the emphasis on drivers’ training and regard, these soldiers as bejng the 
key to the successful deployment of our~imits in combat. Let’s ratse the standards of training 
and enforce those standards ,to what you would-want them to be,‘if, vo.ur hfe ‘deoended. on it-- 
becauee it does! 

‘. 
.To+i.ng Is Haza+ous 

, .  

Towing with trailers or disabled vehicles and the associated activities of connecting and 
disconnecting are common day&o-day Army operationa: Unfortunately, ,injuries and property 
damage involving towing operations are also rather common. 

The potential for an accident, .,always present in vehicle operations, is significantly . . 
increased. when towing is- involved. The presence ‘of the towed load magnifies .ail -the. .: % 1 :’ 
difficulties’ encountered, during driving, especially in emergency. situations., .::); ., .:, 

.&&jj 4th t.&]& ’ 

%M 66-30: Army Motor Transport lnits and Gperations &t&in chapter 3: “Cperat&s- 
. . 

wi!! be test,+d,on appropriate truck&,ailei or truck+actor semitrailer combinations wheu 
required to tow trailers. The operator-must comuJete~the .prescribed’tr&ing ‘and .tests and 
must qualify in accordance,with the pertinent regulations. Qualification to tow trailers will 
be, so n.oted~on both DA Form 343 and SF 46.” 

AccMent reports indicate that some drivers a&being assigned to towing missions with 
inadequate training’or, in some cases, no trainmg .at all. This lack of adequate training is 
costing dearly ‘in personnel time lost. and equipment downtime. Some FY 91, examples: 

The-soldier .was driving an M36A2 2 l/2t&i~‘truck towing an M103A3 mobile *kitchen .‘I 
trail&. He was driving too fast and -lost control ‘of the truck; The truck and trailer ;left the 
road, and the trailer rolled’ onto its side,resulting in- total destruction of the $22,366, mobile 
kitchen. ,. . . 

Keeping.speed down ,izl critical. This is .the-first’pdnciple ali towing training must _ 
emphasize. Operating a single vehicle, it is sometimes possible to regain control after losing 
it, but with a trailer in tow, forget it! The operator never really had control over that piece 
of equipment anyway, except .insofar as it would tend to follow its leader as long as they 
were moving at a relatively slow, even speed. 

The generator set and several cans of fuel were in a trailer being towed by a S-ton 
truck. One of the fuel cans came loose from its mount and fell over, leaking fuel into the 

a bed of the trailer. The generator then began to crank spontaneously due to an electrical 
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short. The electrical short ignited the spilled fuel, and the overturned fuel can exploded, ,: 
followed shortly by explosion of the other fuel cans on the trailer. Total damage cost was. 
$1,600. 

FOIIOW prescribed procedures carefully. Towing provides enough, hazards in and’ of itself 
without the dangers added by failure to foilo&“procedures. Operators must be sure ‘fuel can; 
and other cargo are properly secured. Doing it right is always the. safest and most efficient 
way. > 

Towing with wre&er Or towbar 
As stated in FM 21-305: Manual for the Wheeled Vehicle Operator, when towing a vehicle, 

proceed slowly ‘at 6 to 10 mph because the towed ‘vehicle will skid on turns at higher speeds, 
In addition, drivers need to. know the towing capacity of the’ equipment they are using., 

The soldier was towing one M936 S-ton wrecker. with, another. The tewbar broke because 
the &eight of an empty M936 exceeds the wrecker’s maximum towing capacity. The towed 
vehicle, held only by the safety chain, began to veer back and forth and struck .a: light pole, 
causing $900 damage. 

Towing with *field expedienti (cal#s) 
The soldier was tasked. to recover a disabled M109, shop van; He used an MS13 &ton 

truck for the mission but failed to use a towbar. As a result; when the truck stopped, the ,shop 
van ran into its rear, causing $1,150 damage. 

The ,S- to lo-mph speed prescribed in FM 21-305 for towing vehicles is especially crucial 
when a towbar is not being used. In addition; make sure there. is a driver in every towed 
vehicle unless it is being towed by a wrecker. 

Conneciiqg and disconnecting 
If the hazaids of over-the-road .towjng would make a long list, so would problems occurring 

during. the connecting and !disconnecting process. Accident reports are filed on a regular basis 
on personnel who have. had a hand, foot,.or leg injured while hooking ‘up or detaching a trailer. 
Some recent examples: 

Two soldiers unhooked, a full water trailer from the’back’ of a 2 112~ton truck without 
first ‘lowering the front support leg. When, the tow pintle of the trailer cleared the hitch on the 
truck, the, trailer crashed to the ground. The tow pintle landed on one soldier’s foot, breaking 
two toes. 

The NC0 was assisting other soldiers in hooking up a generator trailer to an M613Al 
truck. While the vehicle was being backed up to the trailer, the, NC0 noticed. that the. towing 
pintle was closed and reached to open it, His hand was crushed between the two :pieces of 
equipment. 

Towing connection and disconnection requires training and supervision--and some common 
sense; Just as drivers must h&e special training ,for towing, participants in the hookup. process 
need to he taught how to do it right. ,Leaming by trial and error is far too painful.. 

Severe, and sometimes fatal, injuries occur when personnel position themselves between 
the towing vehicle and the towed vehicle or trailer: 

Three soldiers .were assigned to disconn&t a 2 l&ton truck from the recovery wrecker. 
When the wrecker assistant driver set the parking biake, he failed to set enough tension, and, 
for a chock, he used a rock not large enough ,f& the job. On6 .soldiei stepped betkeen %he two 
vehicles to lift the towbar. As the wrecker’ driver pulled his vehicle forward, the towbar was 
released and the 2 ID-ton truck rolled forward, pinning the soldier against the wrecker and 
causing a pelvic fracture. 

. Three soldiers were ‘trying to remove a towbar connecting two ‘S-ton trucks. The vehicles 
were positioned on a a-degree grade, which wedged the towbar, making it difthit to remove 
from the towing vehicle. The bar was removed from the right side.of the:.towed vehicle, after 
which the t&ing vehicle was backed to allow. play in the lea side. The pintle bar was then 
released and the towbar disconnected. The towed vehicle began to roll forward, and two of the 
soldiers attempted to stop it by hand. It kept rolling. One soldier jumped. out of the way, 
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warning the other to jump also. The other soldier did not move fast enough and was fatally 
crushed between the two vehicles. 

There are -four rules for connecting or disconnecting a towbar: : 
1. Perform the operation on ae level a eurface as possible. 
2. Be sure the disabled vehicle’s parking brake icr fully set and operative. 
3. Cho;Ck the disabled vehicle’s wheels with real chock blocks. 
4. Stay out from between the two vehicles as much as possible. 
Except when there is a good reason why these rules cannot be followed, they should all be 

followed every time. Additional guidance on towbar safety can be found in applicable vehicle 
operator’s manuals and in TM 94910-593-12&P: Operator% and Organizational Maintenance 
Manual for Towbar, Motor Vehicle. 

Trailer Towing &?repar&ion and Procedures 

The top five causes for trailer -.towing accidents me: 
1. No PMCS before use. 
2. Failure to secure loads. 
3. Overloading. 
4. Excessive speed for conditions. 
6., No, ground guides or improper use of ground guides. 
In some cases, several of these factors combined to cause an accident. For example-- 
. After c,ompleting a field training exercise, two NCOs were told to recover and wash a 

DSK dozer. They select&an M123AlC tractor with an MS70 trailer attached for the mission 
without performing PMCS or gettin 
would have discovered that the trai er had no brakes. All went well until the return trip with B 

the vehicle dispatched. If they had completed PMCS, they 

the load. While traveling down a 5-percent grade, the driver allowed the vehicle to exceed safe 
speed, and he lost control and wrecked. The driver was killed, and his assistant driver was 
hospitalized for 8 weeks. 

The accident investigation determined that the NCOs had Violated several important 
procedures that resulted in the tragedy: 

. No PMCS was conducted. 

. The vehicle was not dispatched. 
The trailer was overloaded by 4,500 -pounds. 

1 The driver exceeded the speed limit and maximum rpm recommended for the vehicle. 
Tbe.load was not secured properly on the trailer. 

&is accident, which involved four of the top five accident causes, could have been 
prevented if procedures had been followed. 

FM 66-30: Army Motor Transport Units and OperationS, appendix I, gives a good and 
simple checklist for inspection of trailers. In addition, each trailer TM outlines specific. 
procedures. @apt& 10 of FM 66-30 also gives detailed instructions on how to secure cargo. 
Following is a summary of these instructions: : 

‘$e vehicle diiver is responsible for ensuring that the load on his vehicle iti safe. While 
thh;hzy; normally loads the cargo, the driver must ensure it is, loaded. properly. The driver 

-- 
. How much weight his vehicle. can carry. 
. How much weight can be put on each axle. 

Where tbe center of gravity .ia for different loads. 
: Payload capacity. 
. How to distribute loads on vehicles. 

How to secure the load. . 
kee F’h 56-30 for further information. 
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POV accidents-the Army’s biggest killer 

,. 
Year after year, .l accidents in privately owned-vehicles take 

more soldiers'- lives than all other Army accident.activities: In 
fact., "a -,soldier is killed every 3-3 ,hours and another .is 
every 5 hours in POV accidents. 

injured 
Most POV accidents,.injuries, and 

deaths involve at least one of'the ,following dangerous behaviors. 
.' .-r i 

* Drinking and driving 
* Speeding 
*.- Not,using seatbelts .~ 
* Fa,tigue 4. 

Drinking and Driving:, 

* Not everyone heeds the messztge:,that-dqinking and driving,, are 
out .> (TV and radio commercials, billboards, and magazines are 
telling .the nation that .the.tolerant .attitude,,toward, dr,inking and 
driving .-:is a thing ,of the: past. Stateshave r,aised.tho -drinking 
age to..~21 a.nd have beefed.7up. enforcement .laws., :,. S-tiff penalties. 
are mandatory in most states. The Army's 'crackdown on drinking 
and driving parallels and mandates an immediate,, . ..automatic l-year 
suspension of on-post 'd,riving privileges for refusing to take a 
blood-alcohol test when gp,prehended for DUI. .., .= 

A ,. lett.er. '. of reprimand signed bY a general.bfficer, will be 
plac.e~.'.in'.the,-records',of.'s'~ldie.rs convicted of drunk driving on or. 
off post; and of.soldigrs blood-alcohol 
t.eSt . No promotion'board', 

who refuse to take a 
local or HQDA,) will,look with favor on 

soldiers who have such a letter intheir files. Anyone caught 
driving. cn post while their driving privileges, are. suspended or 
revoked,;will lose post driving privileges for 5 years. 

Speed: 

* :' Army accident records show that in most f,atal auto accidents, 
the driver. is speeding. This includes not only exceeding the 
posted speed limit, but also driving too fast for road and weather 
conditions. The posted speed isn't necessarily the safe speed. 
Road and weather, time of day, and the amount and type of traffic 
all have an effect on safe speed. Slower speeds give drivers more 
time to react, and the lower the speed, the lower the crash forces 
in case a crash can't be avoided. 
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Seatbelts not used: :_ 
* Too often, 
wear 

soldiers and their families die because theydo not- 
seatbelts, not 

seatbelts 
IThe myths they use as 'excuses for 

are just that - myths. .: At least 'half 
I$&&ng 

of t-h& 1 gol'die'& 
killed in.car wrecks last year would stil1'b.e. alive t&%&y if they; 
had used their safety belts. . 
thrown 

More people are killed' from'. being' 
around inside the.car .or being.throtiri out from'. th.4' crash. 

In fact; the chances of being killed are 30 times greater'.if -h. 
person 'isi thrown out of the car. 
soldiers' 

Ac.cident records .show"that 
wearing 

killed or 
safety belts are 70 percent less likely.:: td....be c 

seriously hurt than unbelted drive,rs.' Shoul$e&lap~belt,z 
combinations- reduce the chance of injury up to 90 percent-l-':-':': '-j. 
Fatigue: .; 

: 
* Fatigue is a dangerous ,adversary.. Many soldiers., try. 'to, 
overcome it by ignorinq'it; 
farther. 

by pushing themselves 'jus,t a. little' 
T.his overconfidence is the -cr& tha't .till&+ 'f&i.$ik' to 

let the-head ncd, to clos'e.the eyes fora second, justlongenough- 
to cause an accident. Fatigued. drivers are :d&ngercus'drivers, 'O 

POV Accident%Prevention: : ., 
., 

* Information and education programs 'are', the 
accident prevention. Interest, accountability, and$%&t~~n .Lzz- . ; 1 
vital elements. You, 

as '- :'instruct 
not the other guy,. 

'fellow 
must set the'example as 

well your soldiers on p0V 'acc'ident _- countermeasures. ." . . '( 

i 

I  

.‘. 

. ,  

‘. ‘. 
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Drunk Drivincr Accident Prevention Ideas 
T he following is a listing of good ideas that 

may 
.y.-~-,-, 

assrst m unit drunk driving. prevention 
programs. . . . _- 

*A new twist on the designated driver idea- 
use the’buddy system for planned festivities. 
The designated driver signs a “Friends don’t let 
friends .drive ‘drunk” card and’ his buddy signs a 
“no hassle” pledge to ,give up his car keys when 
his buddy says he’s had too.much. : 

FRequire unit soldiers going on leave to sign 
no-drunk-driving contracts, They prdniise’that 
they’llmake alternative transportation arrange- 
merits before Iattending a function where alcohol 
will be. served. 

@Distribute red ribbons to all soldiers and 
have them tie the,ribbons on their carkeys. 
This serves as a reminder not to drink and drive. 

l Hold a contest ‘for the “most fun” or “most 
entertaining” non-&lcoholic unit holiday fes- 
tivities to de-glamorize alcohol and promote the 
idea that real soldiers don’t .have to drink to 
have fun. 

*Provide breiithalyzer tests on-site with no 

UCMJ action as an educational and awareness 
tool to prevent accidents. 

*Demonstrate leader concern for off-duty 
safety by having officers and NCOs visit com- 
munity hot spots-places known to be fre- 
quented by their soldiers. 

. Condnct a mock memorial service before the 
holiday leave period emphasizing that fes- 
tivities should be memorable,‘NOT memorial. 

@Have soldiers sign and carry pledge cards 
promising to call unit leaders when they’have 
had too much to drink. Some leaders attach 
quarters to these cards for the phone calls. 

l With assistance from Alcohol and Drug per- 
sonnel, train supervisors to spot the early warn- 
ing signs of potential drug/alcohol abusers. 

l Coordinate’ with club managers to serve 
“designated drivers” free non-alcoholic’ 
beverages all evening. Designated driver but- 
tons should be distributed as drivers come 
through the door. 

6 Initiate a trip plan review for soldiers plan- 
ning holiday travel. n 

Drink Chart 
Number of Drinks in .One Hdur 

Approximatb Blood.Aicohol,:Content (,BAC) ,,;, ,.‘,;‘, ::-::r;r;. i .: _ ;. ;: :.. tj, ,. ,:; ‘. ‘. 
‘Body Welght’by Pounds 

1.00' 1201' 140 160. -180. 200 220 240 I STATUS I 

One " 
Drink- 
1 oz. of 
IOO'proof 
liquor, 
or 1202. 
beer, 
or 402. 
fortified 
table 
wine: 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

.& ,.g3 .os, .02 .02 .02 .02 .02 

.08 .06 .05 
.05-I .07 

RISKY 
.04. .04 .03 .03' 

.111 1 .09. .08 .06 .06 .05 .05 
I 

.15.' .I2 .I1 1 .09 .08 

.I9 .16 .I3 .I2 .I1 

.23 .I9 .I6 .I4 .I3 

.26 .22 .I9 .I6 .I5 

.30 .25 .21 .I9 .I7 

.34 .28 .24 .21 .I9 

.38 .31 .27 .23 .21 

.08 .07 .06 .09 .09 .08 
IMPAIRED 

I 

.I9 .I7 .I6 

Alcohol leaves the body at approximately 3/4 oz:per hour. The illegal BAC in most states is 0.10. 
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DUI is risky bw.si.tie,tis 
, 

T he three biggest risks of d&ing under the 
influence are- 

I?.isk of WI accident. You already know that 
your safety and the safety of others is at stake if 
you drink and drive. By .04 percent BAC!, you 
have increased the driving risk, By .lO percent 
I3AC, legally DUI in all states, your chances of 
an accident are at least six times greater than 
when sober. 

ment has changed greatly. Considerable effort is 
being made to keep drunk drivers off the road. 
Arrests f&DUI have doubled-during the past 
five years. The drinking driver.is being treated 
as a major highway safety problem. 

Risk of RIG arrest. Police officers realize the 
seriousness of drinking and driving and enforce- 

Risk of’inconvenience. Driving a car.makes 
thingsconv&nient. If you lose your license dtie 
to I)UI, activities that were possible mny be out 
of your reach. In some cases, having a-driver’s 
license is a-necessity for employment. Losing 
your license may result in losing your 
livelihood. 1 I 

- 

c 

. 

Alcohol and behavior 

W hen alcohol reaches the brain it affects the 
way people behave. The effects are present 

with one drink. When the drinker has trouble 
talking or walking, it is not because the tiuscles 
controlling speech and movement are impaired, 
but because the control center-tl?e brain-is tif- 
fected. The first area of the brain affected con- ’ ‘. 
trols social inhibitions and other things that we 
learn. Eventually, alcohol affects all behaviors 
and body processes. 

I Iere’s how the amount of alcohol consumed in 
oile hour will aflect the average 160- to 180- 
pound person: 

One beer (BAC .Ol-.02 percent). Inhibitions 
are lessened; judginent begins to be affected: 

1h.w beers (IMC .03-.04 percent). Reaction 
time is slower; drinker appears relaxed 

and friendly. 

‘l’hree beers (ISAC .O!LOG perccrrt). Judg- 
ment is not sound; reasoning less reliable. 
Drinker will not be thinking clearly and may do 
or say things that are rude and unreasonable. 

_- -‘_ 

l&r beers (13AC .08-.09 pe&ent;). Hearing, 
speech, vi&on, and balance are ake&ed. 

Five beers (SAC .lO-.ll percent.) Most be- 
haviors are affected: Body parts seem to not 
work together;. performing any task with hands 
is difficult; walking without &tumbling is dif- 
ficult. 

If driukirig cdntinues until BAC reaches about 
.30 percent-about 11 beers-a coma or deep 
sleep is not unusual. If BAC reaches 50 per- 
cent, a deep coma and death can occur. n 
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_,,,,,, Pre-Ttip Safety Checklis? :.: .’ 
.T his checklist~is~designed to assist conimWderS and other-leaders in briefing personnel before 

departure for’ PCS, TDY, or holiday leave. 
.- 

Namt?/R&&‘~ .? ,, 1 . -1’ 
Date of session: 

Destination: -’ ’ Estimatedrniles: 
-. 

Date ofdeparkre: Return: 

Anticipated .weather conditions-: 
s:, 

s+ , .’ 
1. Is the ve.hicle in safe operating cendition? 

-:,qqes; 
,. Br&.-. ,YeSLl :‘NoLl Jr #Yes !il 

A. ‘I$&& . 
Nq Cl 

,..‘. I&k& .: 
zs :‘,-I., No 5 

No5 
.’ Fluid levels Ye’s 5 No5 
’ Battery YeiLl. ~No5 

First aid kit Yes-5 No5 
Other, ,_. 

2. &e departure and arrival times appropriate to predude speeding, fatigue, iinexpected delays, bad 
weather? ,, ,- ; yes Q No f-J .::.: . ; _. 

.. 
‘3. Are travel rout& planned in advance? 

: 

: 
Yesb’ No5 

.’ 
4. Is’th&? ever prepaed for emergencies? 

:’ ‘.Extra money/major credit -card i. 
~“Emergency road service contract 

Bl&kets i .., ~,.. 
,.. ,. CWkeather gear 

Extra k&tiater 
: .- 

~re:.ch&ins .’ . . ’ .:‘ 

Yes 5 
.: : : Yes 5 

Yes 5. 
” -. Yes 5 

Yes5 
Yes 5 
Yes 5 

,- Shov&s&d for added tractiori-on snow/ice Yes Ll No;Q.: .-. 
.‘. ., 45 ‘I 

5. Is there someone the driver can c+ll and check with periodically on,departure and return?- (This 
helps to -ensure rest stops are taken and that help will be on the+ay in case of an emergency) ., &Q. -No0 ..’ * : .. _ : 

~ .” “. 
6. Does the planned trip include time for meals and rest stops? (Drivers should plk for .at least a 
ten-minute rest Step &very twc’hdurs.). Yes 0 No5 

r ! 
‘7. Es the@u’&ber of hours alletted suf&ient for mileage? (The Army .permits 350.miles per ‘day.for 
PCs, or TDT travel. Off-duty drivers. should plan on no more than 8 hours on the-road per day.) 

yesQ.flb’Q.-, ..’ : 
_ ‘.. :. 

‘. 
8, Has t&driver been informed that Safe driving takes precedence over all travel schedules? 

y,sQ,No~‘. *I_.. 

9. Does the driver know that safety belt use is mandatory? Yes Cl No5 

10. Has the driver been advised of the consequences of drinking and driving? Yes D No5 

11. Has the five? been informed of the procedures-to follow to avoid hurrying in case of an emergen- 
cy or unscheduled delay? (It’s better ,to return late than not at all.) Yes Q No5 
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T he follo%ng is ,a list ‘of films and videos on 
drinking and driving. These.tilms are avail-. 

able through your local training and 
.audiovisual library or TASC 

Dow Much is ‘Ibo Much? 707516DA, TVT 20. 
3375,ll minutes. .A. doctor .talks about the ef- 
fect of alcohol on the decision-making process 
and visually demonstrates how much alcohol it 
takes to adversely affect the ability of most 
people to drive. 

DUI-Don’t Drive, 707517DA, TVT 206376, 
15 minutes. Nine soldiers volunteer to par- 
ticipate in a DUI test program. Each is trained 
by Texas State Troopers to drive a precision 
driving course. The participants then are asked 
to consume measured amountsof alcohol in a. 
party set&g and then drive the’course again. 
Post-test interviews reveal the participants’ per- 
ceptions of their ability to drive uqder the in- 
fluence of alcohol. 

The $7,000 Drink, 706303DA, TVT 20-6373, 
19 minutes. Two soldiers talk about (and visual- 
ly recreate) the personal;professional,.and 
financial impact of receiving a traffic ticket for 
driving while intoxicated. 

Consequences, 706304DA, TVT 20-6374,l3 
minutes. A young soldier goes to a promotion 
party, drinks too much,, and is involved in. a traf- 
fic accident in which his close friend is killed. 
The story shows the personal, professional, and 
legal (civil and UCMJ) consequences ex- 
perienced by all involved. 

Social Drinking-Fun and Fatal, 69343DA, 
MF 205999, Wminutes. -This film shows how.. 
beer and other alcoholic drinks impair judg- 
ment, slow reflexes, and reduce vision enough 
to make the difference between safe driving and 
accidents. : 

Driving and Drinking, 102434DA, 25 
minutes, 16 mm only. How alcoholphysically 
affects the human body, how it affects driving, 
the magnitude of drinking and driving 
problems, and how the ,driver can minimize the 
probability of a drinking and driving accident. 

The Party’s Over, 50434; AFIF 393,20 
minutes. Based on a true incident, this film 
portrays a father’s grief resulting from a drunk 
driving accident. Before going-home to his son’s 
Halloween party, he stopped after work to have 
a few beers.‘Those few beers turned into too 
many, and then he decided to, drive home. The 
Halloween party was over and,‘unfortunately, 
the father never saw his son, who’was waiting 
for him in the driveway. : ,-:, 

Underthe Influence, 406024DD, AFIF 294, 
28 minutes. Thirty volunteers; all with above 
average tolerance to alcohol, participated in this 
motion picture on the effects of social drinking 
on everyday driving skills. This police-super- 
vised experiment shows the particip.ants driv- 
ing a special.test course sober and then. driving 
the same course after drinkingonough liquor to 
bring their blood-alcohol content up to .lO. The 
volunteers were not professional drivers and 
came from a broad cross-section of society, all 
from different age, ethnic, financial, and occupa- 
tional groups. The experiment-shows that they 
all have one thing in common-they can’t drive 
safely after drinking alcohol. 

The Uniform Code of’Mi&ary Justice, Part 
II, 701609DA, TVT. 27-6338,35 minutes. A 
newspaper editor orders a.story follow-up be- 
cause he,questions the justice involved in a 
soldier’s death. Of the three men implicated, 
one was imprisoned,.one was given extra duty 
as punishment, and the.other got off free. This 
film explains trial by court martial procedures, 
representation by a military ‘defense counsel, 
and the differences in civilian and military 
prosecution. n 



TWO-WHEELED DEATHS MOUNT. 
CAUSES REMAIN THE SAME r, i 

.. _,,.. I,. ', _~ i. .. 
The reasons for -motorcycle -deaths -remain the.same.year -after 

.year;.",alcohol, inexperience, 
:p' helniet. ' 

excessive Speed;:and failure to wear . .._ :>. 

~lc@lol: ,,' . c, : 
..I 

* .. Drinking before- 'riding-.‘a motorcycle,is- a big risk, 
bikers 

'Many 
beli,+ve they can havea few.drinks-without.affec$ing their 

"j!&@-$ skills. But'oven'8t moderately-‘low, levels, alcohol-. can 
"af-feet', _,/ alertness, vis'ion, coordination,' and ability .to react 

: skillS~,.thtit are.oritical,to safe‘motorcycling.' : . '. ,_ 

Inexperience: ^ 
*-" .,$4&t .motorcyolists are- self-t&ught, or- learn.‘from a 
member' or friend. 

family 
They do 'not learn' accident-avoidance,,.ski,lls 

such as 'pro&r‘brakin$'and, countersteerin&. 
Cyclists involved in accidents have,an average of 1.9'seconds 

to complete their accident-avoidance maneuver once they recognize 
the' danger. Good scanning techniques give cyclists more time to 
ret-ogniz-e danger,- react-to-it? and make the rightevasive-move. -. 

Rider, training courses are the quickest and easiest wa.y for 
cyclists".:;,.to. gain. ,experionce i These cours$s,te&ch-riding skills; 
and accidknt-avo.idance .te&hniquesi They equip the rider with 
knowledge to defend himself from m,any of the roads dangers., .! 

t ,.. . _ . . 
* r. Speeding, accordin& to $eiMoto&&le Safety Fotindacioxi, 'is 
the motorcyclist's most, 'common traffic ., viol&t%on%h~&t 

violation. 'It- -is a 
)~ can jl.ead 'to death. CycliSts are bound 

traffi~c.:laws',,as.'cars +iand‘ trucks; Additionally, 
by the. same 

weather and road 
conci,iti.ons-,are c-iiti,&l "Gi: determining a .motorc:ycie'-s -safe speed. ," ,' _ ., .:i.... .,. I: .<'.i ;z. : :, i. ., ,- -. .: 

American 
protection. The DOT 
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,_ * ; _ 
Either goggles or a face shield can provide vital eye 

protection. A ,face 'shield should be securely fastened to the 
helmet,.. shatterproof;' ',,_ a-nd free.'from distortion. Goggles, too, 
niust ‘. be secure1.y fastened to {the, helmet, I:!J!h,e .Vehicle Ecjuipment 
Safety .Comniision (VESC:) .has established standards. for goggles:, ,‘I ‘and 
face shields. Motorcyclists should look for the VESCse&l when’. 
they buy a face shield. .., '- 

A heavy jacket, gloves, pants, and boots reduce mo&t &nmon 
abrasions. Lightweight, .lea,ther gloves, protect, cyc&tstsl. hands and 
improve their_grip. Heavy..or ,bulky glqves, reduce, t-he&r abi‘l,ityi: tc 
operate ,the hand controls. i-Boots. with .h'eels, 
reinforced toes offer.good.protoction. 

heavy soles,;.. ‘+n$i 
'Motoroyclists c&n kWmore 

visible to others by. wearing ‘bright ye-&low jar 'orange,' j.ackets:"'- or 
vests. Reflective tape on helmets and-clothing helps 'them .to'be 

-seen at night. 
Motorcycle riding requires both skill and knowledge of" gpecial 

techniques' and.--.conditions vital to safe motorcylce cperat.ion. 
Rider training taken. &fore licensing and ,in-traf,fic 

could benefit both soldiers and, the- Army:.in helping 
m~~o~.~ycle 

use, to,reduce 
accidents. 1. .; '. : -?. ..% ', : : I 

.: .' : ,.'/ .,I. . . .., 
: 'i .( 

R 385&6 makes it’dlear that ail soldiers 
and civilians-working on- A-rmy inetalla- 
tions hav@.no choice to, make about 

motorcycle~or. mqped,safety. It requires the : 
follo*ng: _,, -::, .. ‘, 

I Drivers will satis&totiiy complete an 
Army motorcycle eafety course; 1 

n Headlightq.must be on&.sll-t&es. ..- 

phones while~driting. 
111 Riders will wear an.approved and properly 

fastened helmet. The holmot wili,htieE’Depart- 
m.e.nt of Transportation (DqT) construotion 
&&lards. 

. . “S ‘, . ..c ,_: ’ 
.I Riders will- wear prop& prete&ve :kquip- 

q mo rearview mirrors are required, one on 
each side. 

m Riders will not use headphones or ear- 

~ 
,&nt. ‘I‘his includes eye, pr6tection such as 
clear goggles or. s face shield &tsih.e..d to the 

I, helmet (a windshield or fairing is ntib eye 
ptiotectioti). Riders will a1s.o wear.full-fingered 
gloves,lnngtrouse'rs,long-sleeved shirta or 

‘1 
,_ ,- 

jackets; high-visibility garments (bright 
‘color&for dity, reflective for night)! -and 
~Ie&.her hoots or ever-the-‘ankle shoes, 
‘, !%l:diers’-mus t comply with these- require- 

:” me& ‘at all times, on or olfduty, on or off 
‘, post; civil~ti,s Will comply with the regulation 
, :whiIe,on..post 'or while..on govf?&nIen~~huai- 
-. ness.on oroff’the i.nstall&ion. The-reg$ation 

covers government-owned motorcycles and 
mopads :as well as privately owned ones, ,.U 
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., Reconstructic$ti of a crash 
. T his is the slow-motion, split second reconstruction of what happens when an unbelted driver 

crashes into a sdlid, immovable tree at 55 mph. 

One-tenth of a second. The front 
bumper and chrome “frosting” of the 
grillwork collapse. Slivers of steel 
penetrate the tree to a depth of 1% 
inches or more. 

Two-tenths of a second. The hood 
crumble: as it rises, smashing into 
the windshield. Spinning rear wheels 
leave the ground.-The front fenders 
come into contact with the tree, forc- 

ing the rear parts out over the front door. The heavy structural members of the car begin to act as 
a brake on the terrific forward momentum of the 2’/2-ton car. But the driver’s body continues to move 
forward at the vehicle’s original speed-20 times the normal force of gravity; his body weighs ap- 
proximately 3,200 pounds. His legs, ramrod straight, snap at the knee joints. 

Three-tenthsofa second. The driver’s’body is now off the seat, torso upright, broken knees press- 
: ing against the dashboard. The p&tic and +t;tee,l frame qf the.steering wheel begins to bend under .1! 

his terrible death grip. His head is now near the sun visor, his chest above the steering cdlumn. 
Four-tenths of a second. The car’s front 24 inches have been demolished, but the rear end is still 

traveling at an estimated speed of 35mph. The body of the driver is still traveling 53mph. The rear 
end.03 the dar, like a bucking horse, rises high enough to scrape bark off low branches. 

Five-tenths ‘bf a second. The driver’s near-frozen hands bend the steering colunin into an almost 
vertical position. The force of gravity crushes his chest against th’e steering wheel, rupturing arteries. 

Blood spurts into his lungs. 
Six-tenths of a second. The driver’s 

G feet are ripped from his shoes. The 
: brake- pedal shears off at the floor 
boards. The chassis bends ‘in the 
middle; shearing body bolts. The 
driver’s head smashes into the 
windshield. The rear of the car 
begins its downward fall, spinniqg.. 
wheels.digging into the ground. ’ 

Seven-tenths of_a second. The eni, 
tire writhing body of’ihe car is fdrced 

, 

out of shape. Hinges ‘tear, .doo[s 
spring open. In one’last contitilsion, . 
the seat rams for-v&d, pinning. the 
driver against-the-cruel steel. of the 
steering shaft. Blood- leaps from his 
mouth; shock has .frozen his heart. 
The driver is now dead. 

Elapsed time: only seven-tenths of 
a second. 

At least it’s not a long time to suffer. 





. 

-  
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Spa,ce Heater Hazards ' 
, ., 

Review of 13’k recent ‘accidents invplving sh&ce heat&s (Ml941 
type I ,:. solid fuel, 
or liquM'fue1, 

NSN 4520-00-257-4877; Mlg41: type II, solid fuel 
NSN 4520-00-927-4214; and M1950, ?yukon,. solid or 

liquid fuel I NSN 4520-00-287-3353) identified’three major ‘&ises, 
all of which-are pr’edictable and preventable’: . 

Unlicensed operators 
<Failure to follow procedures 

Inadequate preventive maintenance 

Unlicense~,~.Operators -. .$ 
, 

+. 

AR”‘606-55; chapter. 6, paragraph 6-1, . requires that spa&:heater 
operators be licensed. ..- Mistake.s by untrained-, ‘unlicensed apetiators 
are a major cause of * .&ace-heater accidents ?, CUINliOIl mistakes 
include the following: .: : J : ‘. I . ‘. 

* -Pouring fuel directly into burners bef,.or& op&ratio~nI~ The 
-_ . resulting buiLhup- and *vapor ,concentration’ can’ ‘tiatise an ,~’ _ , 

-ex.gl osi on. 
._ + .j ,’ 

* Turning the ‘carburetor up- too ,;high. This ‘cause& the .. space 
:&hater to overheat. 

<.Jr ..’ .’ Improper reassembl-y oi the space heater aft’ercleaning. This 
mis+%ke can‘allow fuel leaks which too often .eause.I%ire.s. :I : -. . . 

Commanders should ensure that "a+1 tiersor&& who operate space 
heaters are trained IAW AR 6O(b55. They should prohibit unlicensed 
personnel from operating or performing maintenance on any space 
heater l 

.  .  

&  

,  :  

Failure to Follow .Procedtires 
-‘_ 

Accidents. resulting from operators’ 
TM l+45~0--2UO~~3-, 

failure tci follow procedures I 
Kater -&ccid&nt&. 

are-. resp,&s$bl-e for the majority of space 
Using’. -by-fh&‘-book procedures would prevent the 

followbig bdmon -mistakes: i’ : 

* ..’ 
I 

Us&g g$soli&~as a-:s,tart& .f luid "tiith wood or coal in 
heaters desigtied” f or’:s:olid &el l 

space 

* .A1 I owing excksqive C .fuel _‘buildup in the heater before 
lighting it. 

.* ’ Relighting a space heater that is still hot f ram previous 
‘use. 

* Using the wrong type of fuel or misting different types of 
fuel (for example, diesel and gasoline); 

* . Improper lighting for example, standing over the heater and 
lighting fuel through the top opening instead of using a 
wick through the access port at the base, 

Commanders and supervisors should enforce procedures, safety 
precautions, and warnings in the TM, 



Inadequate Preventive Maintenance 

Space-heater accidents,that occur due to lack of.maintenance and 
cleaning of equipment are the direct result’ of ii&dequate 
supervision at the first-line supervisor level. 
of thes’e accidents are: 

The pri,mary~ causes 

* Leaking fuel lines’caused by cracks or cross-thr&a,ded brass 
fittings. 

* Faulty carburetors that, leak or cannot be’adjusted. 

First-line sup&visors should ensure that soldiers inspect,, test, 
and p.erform space-heater maintenance on a regular basis,. not. just 
when the unit goes to the field. They should also require-soldiers 
to c,ompletely clean operating space heaters daily and fol.lou_up by 
inspection. 

: 

.. 
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Cold Weather Injuries 
., .: \’ : 

). ._ . . 
Cold, injuries are. winter’s greptest danger. ., Soldiere “in combat 

uni-ts suffer mOre cold 4njuries than those -in combat -support and ‘, 
combat. service units; 

A:soldier :ia more-likely to be injured if .‘he is often in contact 
:with:.the ground or if he’ is imnobile for long periods,‘- such as when 
riding in a crowded AK.. He is vulnerable- if he Stands ,in’ water in a 
foxhole, if he is kept .out in the cold for. days without warming, and 

: if -he -lacks the chance’ to attend-: to his pGrsina1 hygiene: .’ ‘His ’ 
vulnerability goes -up with fear; fatigue,, .dehydration,: and _i poor ~ 

: nutrition. :.. . . 
. . People tie have suffered a, cold injury have, ‘a higher-than-normal 

-. risk of suffering another. They....are (unlikely to be injured in’ the ,,-’ 
. . same location on their body, but their overall: susceptibility is 

higher. 
Cold.injuries- are preventable, 

:. .- ‘, _ 
and prevention is a .command 

.responsibility. Soldiers must be taught how: to protect themselves 
against cold injuries; 

I’.. 
Frostbite :: I , 

I ̂ . Frostbite is- the’most common cold injury. It. oc.curs at 
temperatures of fre+irq and below. The most ~vulnorable. parts of the 

: body are, the face.; fingers and toes. .: 
The first sign of frostbite is usually an:uncomfortable feeling of 

coldness followed by. numbness. There may be a tingling, stinging, or 
aching. feeling - even a cramping pain. ‘Ihe skin of the affected area 
turns red at first, and later becomes pale gray or waxy white; 

::.Immediate action can stop frostbite. r: If the cheeks are 
f-rostbitten, cover them with warm hands until the pain returns. .Place 

a : frostbitten fingers , uncovered, under the armpit or on the belly, next 
.to the skin. Place bared, frostbitten feet against the- belly. of a 
companion, under the clothing. 

It’s easier to prevent frostbite than to cure it. Wearing a 
.properly .fitting:4unif,orm, ..keepingsi socks and clothing dry, and 
protecting oneself from the chilling effects of. wind can -.prevent 
frostbite. Routine -exercise of the*:,face, fingers,. and toes keeps them 
warm. Use the buddy system, pair soldiers off so they can.watch each 
other for signs of frostbite. :. I :. 

Remember, frostbite .hurts, and when- skin‘starts.. to thaw, it hurts 
some ‘more. : 
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Trenchfoot 

The feet seem to be especially susceptible to cold injury; Feet 
perspire more and are generally less well ventilated than other parts 
of the body. obey ,need special care to keep. them. warm and dry. 

Trenchfoot is a cold injury ‘resulting‘ from a -cold,. damp 
envi r.onmen t . It has a combination of causes,’ -including legs and feet 
maintai,ned in ‘one- position too,- long, prolonged standing.. in water, or 

.having wet feet for hours while the. temperature is just.: -:above 
freezing. ; ‘, 

In the. .early stages of trenchfoot,, the feet and toes. are. pale, w 
numb,.. and stiff. Walking, becomes difficult. In later stages,, the ’ 
feet and toes. become- red, swollen, and warm. In cases. of extreme 
injury,. the flesh dies, and amputation may become necessary. e * 

lhe best way to prevent trenchfoot --is to.. ,keep the feet dry and 
warm. ,Every soldier should, have. extra socks in his possession so that 
he can change socks at least twice daily. Whenever feet get wet, they 
should be dried as soon as possible and dry socks put on. Each time 
he changes his. socks, the soldier should massage his feet. .Also, he 
should wi.pe the inside of his boots as- dry as. possible. 

Tight boots or socks should be avoided ,.as. they restrict. blood 
circulation and make the feet feel cold and can lead to freezing. For 
the same reasons, avoid lacing footgear tightly. \. 

Exercise the feet. Stamping the feet, double-timing a few steps 
back ,and forth, and -flexing and wiggling the toes inside the boots all 
require muscular _ action, produce heat , and help keep feet warm:, 

Trenchfoot is a cold weather injury that can disable a soldier, 
but, it can be prevented. 

Fatigue _ 
/( 

Tired soldiers have a greater chance of cold injury because they 
.’ tend. to forget: to do the things that keep them wan; Both mental and 

physical weariness contributes to. apathy, which leads to- :cold 
injuries. To fight fatigue, soldiers must ma,ke the hours. of sleep 
count by - 

0 Putting as much insulation under -their sleeping. .bags as 
possible. 

0 Sleeping. in: as little clothing as possible and never in wet 
clothing. 

0 Never sleeping with their boots on. 
Taking a piece of candy into their sleeping bag so, if they 

wake’up cold, they can produce heat by eating the snack. 
0 Keeping their bags dry. 
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Protective ~clothing . 

Properly wearing cold weather clothing goes a long way toward 
preventing cold in jur+s. 
layer pr~inciple; 

Arny cold weather gear is designed on the 
loos,e cl,o.thing -,worq in laye,r& gives V,maximum 

‘i@ulatJM airspace to retain body heat. And ventilation, the process 
of cooling- off slowly, is rruch easier &en loose, layered garr&nts’can 
bb idnovd~ one at a tinie; 

Hands. should be well protected. A. good .rule for soldters to 
follow is to never use bare hands if the job can be done wearing 
gloves, and never use gloves if it can be done wearing mittens. The 
blood supply to the fingers runs up one side of the fY’ngers ‘to touch 
a,nd I help heat each other. 

‘,‘Jin .uncovered head &rd~.&& lose heat up to 10 times f&t& than 
an);“..other area of the body. 
t&ears. 

The. pile cap conserves heat and 
A’scarf gives added prdtection against: the .cold: 

proteots 

,‘!he,,feet ,.are the ha,rdest part of the body te keep’ warm and dry. 
Combat’., tjo0t.s .-and buckle overshoes provide .good protection, * but it 
takes m&-e. than that. Leaders must inspect personnel to ensure socks 
are changed regularly and proper. foot care, is practiced. 

. . . 

.  

;, .’ 

_._ 

. . 
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Cold Weather Threats - Hypothermia and Dehydra’tion ‘.‘. .’ 

Hypothermia and dehydration are’ 
operations, 1 

twin threats ‘in cold “‘weather 
M&y leaders and ‘&diers who are quick to. recognize 

symptq& of frostbite’ do not know“ much about ..hlpothe&ia ” & cold 
weather dehydration. .They do ‘not consider’ themselves potential 
victims because they are prepared for the. ‘cold; But, -even ‘soldiers 
prekred for cold can fall victim to .--hypothermia or dehydration. ,. ‘: 

c 

‘ i fiypothhrmia j.. 
.; ,~$- :’ 

Hypothermia describes the rapid, progressive. mental &d ,&ysical 
Colk&3& that: accompanies chilling’ ‘of”:‘the .vital .orga&..’ -It“.i& caused 
by exposure’ to ‘shy combination of cold, wetness, &id’ winb]‘.‘and is 
aggravated by .exhauStion, ,. ,, ,. ,: .- : 

- .Hypo’thermia is -the ,/. lowering 0-f ‘- the’.,body “core -ytom$e,rature 
(temperature: of the vital o.rgans;“‘he*rt, M&g, bra,inb ‘etc.)-” To 
fnnction properly;. the- body ‘core t.emp&ature must, be 38,; 6 F; A shift 
of half a decjree can cause illness, fever, or chills. Shi-.fts of 5 
degrees in either direction can cause life-threatening problems. 

Victims of hypothermia will be aware of feeling cold. some may 
realize they are becoming clumsy, but most will not be aware of what 
is happening to them. As skin temperature drops, sense of touch and 
pain decreases; muscles and their motor nerves are weakened. 
Shivering .produces heat, 
intense and prolonged, 

‘but it also consumes energy. If it is 
it can result in exhaustion. Continued heat 

loss produces violent and uncontrollable shivering, speaking 
difficulty, sluggish thinking, and amnesia. Advanced heat loss 
results in muscular rigidity, erratic heartbeat and labored breathing, 
unconsciousness, and finally, death. 

Leaders should watch soldiers for these symptcnis : 

w 

0 Uncontrollable fits of shivering. 
0 Slurred or vague, slow speech. 
0 Incoherence, lapses in memory. 
0 Inmobile, fumbling hands. 
0 Frequent stumbling or lurching gait. 
0 Drowsiness. 
0 Apparent exhaustion, inability to sit up after a rest. 

The conscious, shivering victim is considered to be only mildly 
hypothermic; he retains the ability to rewarm himself when removed 
from the chilling environment. It is the mildly hypothermic soldier 
that leaders can help. To rewarm the mildly hypothermic victim - 

0 Remove him from the cold environment. 
0 Cover him with blankets and other, warming and insulating 

materials. 
0 Apply moderate heat to the tiole body (from a room heater or 

warm shower). 
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0 Give him warm fluidsi but avoid caffeine, which narrows the 
blood vessels. 

0 Use a sparsely clothed person wrapped in a blanket or 
sleeping bacj w’ith the victim to increase the victim’s body ._ 
temperature. -: 

.Protective clothing is a soldier’s best defense against 
hypothermia. Standard military cold weather clothing works well if it 
is used properly. 

Dehydration 

i 

Water requirements for heavily loaded, properly, clothed soldiers 
can approach a gallon a day in cold weather. Insensible water loss 
(sweat absorbed by clothing), obvious sweating; and increased 

.urination all affect water requirements. 
A’ soldier can easilk follow his state ,of hydration by checking the 

“snow spots”. Deep yellow,. orange, or brown urine indictiteti 3he need 
,for more water. Other signs ,of. -dehydration are: slt%$ motion, no 
appetite, nausea, sleepiness, :at%l a higher thalir norm;il -temp@*ature. 

., This will be followed-‘hy dizziness, a dry mouth, tingling in the arms, 
: : and an inability to walk: 

:’ : It is important to -note that the symptoms of severe dehydration 
are similar to those .of hypothermia. To distinguish between the tw6, 
open the victim’s,. clothing and- feel the belly wall. If, the b&lly is 

;,cold, the victim is probably -hmthermic; if it’s warm, he. .is probably 
dehydrated. .Hotiver, this test .is not foolproof because cold. weather 
dehydration can also lead to total body’ cabling. : 

Keep the dehydrated victim-- warm; but. loosen his clothes so 
., .circulation is hot .r&stricted. ,Gradually. feed him tiarm liquids. 

-:-don’t let him eat. snow, which ties up body hea.t.’ .The- ,victim needs 
plenty of rest. Get him to medical per&nnel as ~‘soon as. possible. 

.;.: ._ -- 
. : : . : .  

’ 

.  .  

_;. .’ 

.’ 

. i : . .  . :  

: 

_...’ 

a  

: .I 
..:’ 
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MOPP in the. Cold 

‘Mission-oriented protect.ive posture (MOPP) gear is used by 
-soldiers around the world to protect themselves against’ nuclear, 
biological, and chemical (F&C) contamination.. 

The overgarment. of the MOPP gear consists of an outer layer of 
nylon-cotton and an inner layer of charcoal-impregnated polyurethane 
foam. It .is designed to “breathe” and to allow for escape of a 
certain amount of heat and moisture, but heat buildup can still. be a 
problem. 

Heat stress 

Commanders :exp&t and are on the al.ert for hoat problems wfien 
soldiers wear’ MOPP gear in hot climates. They know that the effort a 
soldie,r expends and the speed at, which he arks, along with the 
.temperature and humidity, determine ,the chance of his overheatihg; 
They monitor their soldiers closely in .modertite and hot climates to 
prevent .heat stress. 

It is just as critical that commanders,and small-unit leaders 
monitor MOPP-clad soldiers in cold weather. Soldiers wearing. MOPP 
gear in .cold .weather environments are also susceptible to overheating 
and -excess perspiration, especially when they expend a lot: of effort. 
The solution to overheating and ‘excess. sweating is -prevention. 

Corrananders need a thorough.: understanding of the MOPP-. system’s 
flexibility. MOPP level? are modified based~. on the commander’s 
assessment of the situation, and criticality of . ..the mission. ~.‘l%i.s 
flexible system allows commanders to relax ,sont? of t.1~2 :‘il:.-~lar~%‘; to 
lessen heat. For example, a commander may allow soldiers to loosen 
the neck cord , undo the hood. to -form a...partial vent, or~.unzip the 
jacket to the neck in order. to vent., This stovepipe or chimney effect 
allows heat to escape and lowers the body core temperature, reducing 
sweating, heat stress , and the possibility of coid injuries. 

Cold injuries.. 

In cold weather, the potential for a cold injury exists alongside 
the potentia!. for heat stress.’ When overheating .and excess 
perspiration occur, soldiers should be allowed a rest period before 
makirq a MOPP gear exchange. Even with a rest period, perspiration 
can collect inside the facepiece and cause a cold injury. Soldiers 
should take care when removing the mask to prevent perspiration .from 
freezing on their faces. A cloth such as an extra glove, sock, or 
handkerchief can be used to ,wipe the face and inside the mask 
imnediately after removing the mask. Arctic troops are issued the 
balaclava, a combination knit ski mask and ski cap, which they use to 
dry their faces immediately after the ,mask and hood are taken off. 
Troops in other coid regions might use the all-purpose wool scarf as .a 
towi. But it must be used qufckly to-prevent the possibility of ‘a 
cold in jury. 

7-8 



Putting. on a protective mask that is cold may,, cause some 
discomfort. and difficulty. ,in getting a tight seal. Wearirrg the mask 
carrier beneath outer garments allows. a soldier’s, ,body heat to keep 
the mask flexible, but this lengthens masking. time., :. 

When fitting the mask, sqldiers. must pd just, the head harness only 
tight enough to. create a good. seal. If the. mask is too tight,, it will 
restrict blood flow to certain areas of the face and make ‘those areas 
more ‘susceptible to cold. injury.- 

<The metal buckles on the proter@ve milsk become cold quickly; 
however, if the mask .is, worn. properly, the metal’ buckles should have 
little or no contact- with the skin. ‘Ihesb metal buckles should,not be 
wrapped with tape. Doing. so could interfere with .proper adjustment 
and fit of the mask and lead to problems in properly clearing’ and 

* sealing the mask. Soldiers, however, should place a small piece of 
tape over the exposed metal rivets inside the facepiece to .prevent 
cold in jury. The tape should be just ,large enough, to cover the metal 
and not so ,large that it interferes with putting on the mask. 

Hands are susceptible to cold weather injuries while wearing the 
chemical protective gloves. One way of combating this is to wear the 
green wool liners from the black shell gloves instead of the white 
glove liners underneath the protective gloves. Soldiers may wear 
standard work gloves or black shells over the butyl-rubber gloves to 
protect them from damage or during cold weather. Also, the mittens 
issued as part of the cold weather gear are large enough to be worn 
over the rubber gloves and provide protection against the cold. 

Wearing the protective mask and’ hood doesn’t give the ea.rs ‘much 
pro’tection from the cold. Some soldiers in the Arctic wear the 

~ balaclava in order to have a layer of insulation between the’ hood and 
,the skin. Troops not having the balaclava might consider using the 
sleeping cap issued with the cold weather sleeping bag. The co1.r: 
weather parka is issued to all unl;ts operating in cold climates.. It 
is large enough to be worn over the.MOPP jacket, and its hood is large 
enough to fit over the head, the mask.’ with hood, and the helmet WI th 
liner. This could afford protection ‘for the head and ears against 

P extreme cold. Use of the pile cap is not a practical solution because 
it is difficult to wear either inside or outside the hood. 

These are only interim solutions. A permanent solution is needed, 
r. and one is expected in the near future. Natick Research and 

Development Center is looking at attaching a hood, made of the same 
material, to the overgarment. 

POL operation in MDPP 

Water and’ POL product spills on the, chemical protective cl,othi’nqJ 
can be a problem even at moderate temperatures. Spillage in cold 
weather presents the potential for cold injury,, even hypothermia in 
dire instances. If the butyl-rubber apron is available in the supply 
system, wearing it could be a solution. to the problem. Currently 
under development is an item specifically for decontamination 
operations. It is an expendable, lightweight, and inexpensive suit 
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called SCALP (Suit, Contamination Avoidance and Liquid Protection). 
ltie suit is designed to provide a barrier to liquid chemical agents 
and prevent titting during decontamination operations when mm over 
the protective overgarments- 3 

In an actual contaminated ‘environment, the potential’ hazards of 
‘cold- weather may not warrant a comnander’s full concern. But, in a 
training environment, safety should not be sacrificed for realism. 
Realism in -training will not be lost by adjusting the MdPP level to 
prevent overheating, ensuring .soldiers- have a rest period before a 
MOPP exchange, or allowing cold weather gear to be worn .over the 
chemical protective suit. Commanders ‘..should modify training’ if 
necessary during extreme conditions to provide safety and protection 
for their soldiers. 

7-10 



TACTICAL SLEEP PROCEDURES 

_ 

-1, 'Com&anders will establ.ish anden.force a tactical s.leep plan. 
The fo.llotiJng procedures will apply. 

, 
a:. Ensure personnel are.briefed and follow the unit 

plan. 
sleep 

.1' : 
': 
b. .'. 

_.. 
Inspect and approve all .sieeping .locations selected by 

subordinate leaders. .' _ y. : ._._ .', 

c .; 'Designate and supervise where personnel are .to 'sleep. 

e 

_., :. 
;d. Ensure sleeping.positi~ons are marked: for hig:h visibility 

and post alert guardsaround personnel in the sleeping areas. 

e. Ensure personnelnever sleep in front of, behind, or 
under any vehicle. 

f. Ensure are briefed on their .dut'ies and 
responsibilities, 

guards 
and 

Guard's 
equipped with a red filtered flashlight. 

must stop any‘vehicle attempting to enter . the sleeping 
area. 

2. Soldiers. 

a. ..':. Will not change sleeping locations without approval of 
supervisors and notification of .the guards and leaders., 

b. Make an ev,aluation'. of their sleeping locations for 
possible hazards and ensure the area is clear of any dangers. 

i’ 

C. Never ..turn.on the power system off any vehicle until an 
all clearof personnel has been given, then start the'vehicle. 

d. 'Never move a turret without warning all persohnel; , 
*;. : .,, 
-e; Check under and around a,vehicle 'before- moving the 

vehicle; 

f. ._ Ensure all 
vehicle or sleeping 
guide. 

vehicles,approaching within 20 meters of any 
areas during limited visibYlity have a ground 
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Beat Injury is a Seasonal Danger 

One of the mOSt serious environmental problems this summer may 
well be the heat and humidity soldie.rs will have to endure. You can 
reduce the Possibility 'of having a-heat casualty if you' understand 
the causes of heat injuries and take preventive measures. 

Anyone who overexerts in hot humid weather, runs a risk of a 
heat related-'injury. When temperatu're hnd'humidity are severe, work 
intensity and work-rest cycles should be adjusted. 

The factors. which cause soldiers to become heat casualties 
include.high humidity, lack of heat acclimatization, excessive body 
weight, lack of sleep, fatigue, sunburn, absence of" sweating, 
diarrhea, infection, fever, and excessive,drinking of diuretics such 
as coffee or alcohol. 

Acclimatiiation. .Even young, physiCally fit soldiers can become 
heat casualties if they let pride, ambition, discipline, or 
athletics %drive them to excess in the heat. Acclimatization 
requires living and working in- heat for at least 8-14 days and 
requires doing progressively more difficult tasks. The'amount of 
time needed depends on the individual soldier's condition. 
Acclimatixation will disappear in,a week or two once. the soldier is 
out of 'the hot environment. ‘Time, spent in 'the-hospital, on leave, 
or even working 2 weeks in ,an'air conditioned office can un-do a 
soldier's heat tolerance. 

Water consumption. Soldiers cannot rely on thirst-as an adequate 
indicator of how much water they need. The body's thirst mechanism 
urges a pers,on to drink only one-half to'two-thirds of one'-s actual 
water needs. Strength, endurance, and mental performance-can be 
impaired, after 2-3.,hours of heavy sweating. 

Soldiers must' learn to drink water even when they are not 
thirsty. An effective rule of thumb is to'have soldiers drink Water 
until -their stomachs begin to feel full and then to maintain that 
full feeling. Most soldiers judge the consumption of'6 to 12 ounces 
of water every 20 minutes (about one quart an h0urj to be 
comfortable. Drinking up to .2 quarts-of water per hour may be 
required in some high heat stress environments. 

Caution soldiers against using beer as a fluid replacement. 
Experts agree alcohol is a known diuretic and can do harm if used to 
replinish lost body fluids. Drinks with either too much sugar, Or 
too much salt;-can't be absorbed by the body as rapidly as water. 
Water is the best w:eapon against summer's heat and humidity. 

Wet Bulb Globe Temperature (WBGT). The WBGT index% is the 
commander's best means of evaluating environmental heat. Your 
preventive medicine or environmental medicine section can tell YOU 
the WBGT. The WGBT index gives the air temperature, humidity, air 
movement, and radiant heat in one number. The conditions of the 
index range from white (76-78 degrees) to black (88 and above). If 
you are to be away from the installation, in the field, or at a 
training site, you can use a portable WBGT kit. The kit is listed 
on the Army Master Data File (AMDF) and basis of issue is CTA 8-100, 
Army Medical Department Expendable/Durable Items. 
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Pyrotechnic simulators 
Pyrotechnic simuiator devices-accounted for 192 of the 240 

rsparted explosives accidants. Although simulators do not normally 
kill (I death in 192 accidents), they. do injure; that results in an 
expensive loss of manpower. More than 225 injuries resulted from 
the 192 accidents, and injury and,da-m-age costs totaled more than $1.4 
miilion. This cost will continueto rise as medical costs are ongoing 
for soldiers still undergoing treatment. 

i Hoffmnn dedce; The most frequently occurring accident 
involving any single-type explosives device-js witti the Hoffman. Mom 

: $an halt of all, Hoffman accld@&ln~dve &Idlers aitemptlng to 
‘- .dlraswmble, cut open, mo$tfy+or handJgnlte, thlr-devtce. This 

simulator must. be used only.forits intended purpose and only in the 
way:,it was designed to be used:.tt islnot%/table for modification for. 
any other use:.It doesn’t make a good booby trap or any other 
modified device; it does make a goob Hoffman device. 
TheHoff man; the Atwess, and most :otherflash-type simulators 
contain a magnesium photoflash compound-that is classified as a 
mass detonating explosive and detonates like TNT. It also burns 

‘_ much faster than gunpowder and generates extremely high 
temperatures. Soldiers should never cut open or otherwise tamper 
with simulator devices: Commanders must educate soldiers in proper 

.’ handling and use of pyrotechnic devices to prevent the following 
typesof accidents. 

‘0, When the Hoffman device failed to detdnate, a soldier brought it 
: inside the Ml 13 in-which he was riding. He failed to disconnect the 

charge from. the battery. The Hoffman exploded inside the track, 
burning and cutting the soldier and putting him’on limited duty for 
several days. .~ 

l Another soldier was extracting what he thought was gunpowder 
from a Hoffman charge when his platoon leader discovered him. The 
platoon leader took the Hoffman charge from the soldier and tried to 
remove the powder tiimself. He made a neat pile of powder on top of 
his track and bent over to light the pile with his cigarette lighter. The 
powder flared up, and the platoon leader received second- and third- 
degree burns to his face and left arm. 
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* While guarding the perimet:?r of a battalion maintenance 
collectlon point, a soldier attempted to rig an early warning trip wire 
with a Hoffman round. The soldier made a fuse from a spring and a 
bottle. While setting the trip wire, the soldier accidentally completed 
the circuit and discharged the round. 

0 The.unit was being evaluated and had been briefed on the 
mission by the battalion commander, a lieutenant colonel. The S-3, a 
major, asked if the command had any simulators or pyrotechnics 
that could add noise or realism Jo their mission. They had only some 
smoke and simulator tank burst 50mm cartridges for Hoffman 
devices, but no acutal Hoffmans. After much discussion, another 
major, the battalion X0, suggested the 50mm could be “hot wired” 
for firing without the Hoffman device. He had seen this done many 
times by both active and Reserve tmops to detonate simulators. 

It was agreed that unit personnel not familiar with this procedure 
would not be required to use the hot-wired explosives. Th6se who. 
planned to do so were instructed to hook one simula!or to one 
20-foot section of wire. They were then briefed on some of the 
hazards: Static electricity can detonate charges hooked up in this 
manner; each simulator equals about a quarter of a stick of TNT; 
simulators should be detonated at least 20 feet from the tank. 

One crew decided it would take too long to fire their simulators 
one at a time, so they modified the simulators into sets of four and 
placed them in front of the tank’s position. No attack came, and three 
sets of simulators were detonated in place before moving from the 
position. The crew continued setting and moving the simulators until 
chow time. The tank commander pulled one of the sets up-on the 
tank near his hatch and goticed that a wire had come loose from the 
set and one simulator had failed to detonate. He held the set in place 
on the box until the tank stopped and then. he attempted to rewire 
the simulator. It exploded, injuring him and his crew-members. 

-It lb a mlsconceptlon that only junior t&listed personnel should no; 
handle pyrotech&s. All personnel using these pevlces must he 
tralned end briefed before using sny pyrotechrilc simulators. Never 
as8ume that, just becaus6 soldlers have been In the Army ,a long 
Ime, they have had experience wlth and know how to ue all 
pyrotechnic devices. 

l AWESS. A soldier’s curiosity led him to take tipart an ATWESS 
device just to see what was in it. Wanting to see what would happen 
to the “little black cylinder,” the soldier lit a match and dropped it in 
the cylinder. It ignited, severely burning his right hand and wrist. 

0 The loader on a TOW tracking exercise had been briefed before 
the exercise on loading, firing, unloading, and safety of the M22 
ATWESS simulator cartridge. Even though the loader had been 
briefed not to stand behind the weapon, he had twice loaded the 
cartridge from behind and twice was reprimanded for doing so. He 
was twice shown the correct method of loading the M22 ATWESS 
from the side of the launch tube. On the third attempt, he again 
loaded from behind the launch tube. Before he could be stopped, he 
inserted the simulator and closed the breech. For unknown,reasons, 
it fired with the l6ader still in the back blast area. 

There la no substitute for tollowlng correct procedures. 
Soldlem must de remlnded constantly of the dangers of 
pyrotclchnlc dnvicer. especially the hazards of unauthorized use. 

They should be taught not to tamper or experiment with 

8-2 



pyrotechnics. Commanders should stress training so that all soldiers 
know how. to-use the Hoffman and the ATWESS properly. Safety 
briefings should include instructions and demonstrations on use of. 
blanks and simulators, to include instructions on the dangerous 
features of the Hoff man and the ATWESS. 

Booby trap slrriulators 
There are three basic booby trap simulators: the Mll7. MII8. and 

Mll9. Each has a tubular body and a similar appearance. A soldier 
who is not thoroughly familiar with these devices can easily confuse 
them:Each type reacts differently when ignited, and a mistaken 
identity can causeserious injury. Ensure only trained, informed 
soldiers handle booby trap simulators. 

‘0 Supply failed to furnish instructions with the new box of Ml17 
simulators, and the soldier paid no attention to the warning printed 
on the simulators. As a result, one of the simulators exploded in his 
hand. 

l In the darkness, the squad leader failed to find out what type 
simulators he had just provided his soldiers. When one of the 
soldiers pulled the string, the flash simulator exploded in his hand. 

l Upon mission completion, the battalion was moving back to 
base. A soldier was told to.expend a box of pyrotechnics that would 
not be taken back. A captain identified them,as whistlers;and the 
soldier detonated them by hand, with no.problems. The soldier 
..accepted another box and, while expending.the rounds, one of them 
exploded in his hand immediately after he pulled the string. This 
soldier received three lacerations,and first- and second- degree 
burns to his right hand because the wrong kind of simulator got 

- mixed in with a batch of whistlers and. he failed to recognize the 
difference. 

7, : 

Aflillee ‘&mulators, grenade simulators, and trip- flbres ” ‘, ’ :. : ; : :.. * : .: 
I These devices are also involved in a large number of accidents, 

m. most of,which are caused by tampering and throwing too close to 
personnel. Commanders must ensure that excessive motivation and 
aggressor play are controlled at all times. Positive inventory control 
can also reduce tampering, and unauthorized use. 

l Artillery simulator. After his truck ran over and broke open a 
simulator, a soldier threw his cigarette on the black p,owder spilling 
out. The flash fire burned his face,,and put him-in the hospital. 

l Grenade simulator. While on night patrol, soldiers fired blanks at 
another unit. A soldier from the unit under attack threw a grenade 
simulator at the opposing patrol. It exploded at the feet of another 
soldier who suffered a temporary loss of hearing and neck pain from 
the noise,~ ‘- 

l Trip flare simulator. In direct violation of the UCMJ, a soldier had 
‘a trip flare simulator in his possession at a privately owned arcade. 
When he attempted to set it off, it exploded in his right hand. He was 
hospitalized for 8 days and on restricted duty for 30 additional days 
before facing a UCMJ action. 
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Wtiile on a field training exercise simulating artillery on a convoy, a 
soldier tried.to set off several different simulators. None exploded. 
The soldier cut the casing on one simulator, spilled the powder onto 
the ground,and lit ItThe flash caused second-degree burns to his 
face and hands and put him in the hospital for 3 days. 

Four members of an aggressor fire team were in the woods 
approaching the tree line by twin lakes when one of the team 
members set off a trip flare at neck level. Gun powder from the blast 
irritated the cheek area under his right eye and caused irritation in 
his right ear as well as some hearing loss. ~< 

Trainers must be vlgllant In teaching proper procedures, and 
forceful in wamlng of possible dangers. The Army has prepared 
handy 4:x5,? booklets for pyrotechnic simulators (TM 9-l370-207-IO), 
pyrotechnic signals, (TM g&1370-295-IO), and photoflashr~~@ldges 
and,surface flares (TM 9-1370-205-10) that fit eadly Into-a field 
unlfonn pocket. Make sure each.soldler who handles pyrotechnic 
simulators has read and knows these manuals. All briefings stioutd 
Include field safety procedures. 

-. 

l Twenty-two soldiers on an air assault course were crossing 
through a’low- tunnel that had about 6 inches of water in it. When the 
primary instructor. threw a smoke grenade inside the tunnel, th6 
smoke, the confined space, and the water all combined to form,a ] ,’ 
very dense stagnant smoke. All 22 soldiers suffered smoke inhalation 
and required hospitalization. One soldier subsequently.died of 
complications from the smoke. 

Pyrotechnlcs.can kill. Commanders must set the safety rules 
through appropriate SOPS and stress adherence by teaching soldiers 
to give pyrotechnics their due respect. 

l Do read and follow operating instructions. 
0 Do recognize that all pyrotechnic simulators contain hazardous. 

materjals. ,’ ‘..’ 
l Do keep all simulators away from fired. Remember, photoflash 

powder ignites instantly. 
l Do realize that pyrotechnics can cause irritation if smoke is 

inhaled or if residue gets on the skin. 
l Do aim.pyrotechnic simulators away from other people. A 

simutatorthrown into a tent or vehicle causes injuries and property 
damage and can result in court martial. 

l Do wear standard issue leather gloveson firing hand. 
l Do give pyrotechnic simulators a lot of respect.. 

,Ammunition and weapons systems \ 
These systems are extremely dangerous and must be handled with 

safety as the primary concern. Although no,fatalities were recorded 
during the reporting period, these munitions have killed before and 
their misuse continues to cause serious injuries. 
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_  q  .: ~*-The~~latoiin was on line throwiiig grenades on command..wjth a r , .<Y _. -... ‘. *- .’ l-second cookoff .-,Two soldiers standing about I meter apartwere 
: injured.wtien a grenade exploded during thecookoff time before it 

.was thrown. .’ 
.; _ ‘. 

. i TWO squads, about 150 metersapsrt, were involved. in breeching 
.’ _.: operations with flares, artillery simulators, smoke pots; smoke 

: .- grenades, ind-blanks. The attacking squad members were firing 
grenade launchers and 40mm practice rounds. Due to the dense 
smoke, one of the attackers,apparently lost hia bearings and fired 
into what he thought was dead space. An M203 round ricocheted off 

.: .I .- T:: an obstacle and hit a soldier, fracturing his arm. 
. 

._ - .;- ~ ,, ‘., . ,. 
__, *, j’,, - ..-. 

i j: 
..“’ 

1.. : 
.. 

., 
Ma&other devices cause accidents. An explo&e device in the 

,-‘. . . handsofanluntrained person creates a dangerous environment. 
-1 Soldiers must be repeatedly cautioned as to the dangers of 

’ ., explosives&ro must not be allowed to tamper or experiment with 
;. : i explosive. materials. 

ing for realism in their training decided 
stead of grenade simulators. One 

‘so!dier;deciding to break-open the firecrackers, spread the powder 
onthe ground. When lit, it exploded in the soldier’s face. 

blast simulator and poured the _ 

t him in the hospital ;for 8 days and on 
. 

::&!d damaged .thetendons of,hismiddle finger. The injuries this .‘- 
..I: Si..:S soldier caused .himself totaled $43,Oii@ 

,‘,....:. -.* ; . . ‘_ ; .:‘;,~,: ” k?uahy’s’l?w~.~l!,of.the~.,accldenti,cen bo tratid back to Improper 
: ._ : ‘;: /., k., _~ . ..) : ’ use ot,ix~~~~~~.meterlali. C~mma~d&wlll. have to be-wet mor& 

-: ,‘. .,’ ,‘. h..s.. > i vl~~len~4n.#ielr~~otts to tra~k~ddii$lw&e p&&es and wl@e the@ 
~,;~ol&.,~ ‘,_ ,), _ ‘( : : ’ : .-’ ::,y’y?-.~’ “. :.. ,,.. 

. ‘. ~. , .$ 
,_ Five t&t~ics h&e been proven to beithe best tools, at the .. 

c&naidq($ d&&al: .a :;- -? ‘. 

,j 
,, ...~. 

-.:,,, . 
.._.. :;...:. ., _: 

,,I.., I :’ 
: 

” ’ .‘o Commtinders must establish safep&form&ce criteria. 

.._ ‘I. : •,.pC;sitive~:~;pp~~. for safety must, come from higher headquarters. 

,. -i .F.Cperst.ions hive to be conducted.by the. book; : 
. ., ;- l lmmedjate enforcement action must be taken against violators of 

&fe’ procedu.res. . -I . I. ,. 
.’ - ’ &troiig&$ii&d emphasis must be p&‘ed.on training. 

-. : Forces need not only to’be ready; they must be safe and ready. 
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Recommended Manuals for- Explosives and Demolitions ., ,,. ~. ..: 
: .FMS-25, .Explpsives.and Demolitions 

FMS-34, Engineer Field Data, 

FM46 Explosive Ordnance Reconnaissance , 
.- .,‘.. - :, FM23-30; Grenades and Pyrotechnic Signals 

:  .AR75-I, Malfunctipns Involving Ammunition and Explosives 
.. 

.( ~. AR75-15, Responsibilities-for Explosive Ordnance Disposal 

AFW5-63, Policies and Procedures for Firing Ammunition for 
Training, Target, Practice, and Combat 

AR33!5-34, Ammunition and Explosives SafetyStandards ’ : 

TMglj06200, Ammunition,‘General 
,. 

‘, . . . TM91300-203, Ammunition andSxplosives..St~~~ards-i:‘l- 

TMgK%$-214, ‘Milita,ry Explosives ; - 

1 

TM91300-250, Ammunition$$aintenance. ‘: ‘. : i 

TM9-1370;2&0, Pyrote&$‘Signals :’ .- : 

TM41370-207-10, Pyrotechnic’Simulators,, Operators Manual 
, ::;.: ,i- 

Th;igl370-208-10, PhotoflashGartridges; SuifaceF&$and 
‘- Miscellaneous Pyrotech,r@ hems ” ,: .., ,,L.’ ’ .’ 
TM9i3,75&0/2, Use of Mine, Antitank 

,..‘ I” 
: ;- :: . . ., :.: -- 

TM4137$2l$i2, ‘Demolition kt&@erials ,’ : !..;:-;.:. -..l. 

j : . TM43+01-37, Army Ammunition Data Sheet& Military 
Pyrotech.nics 

._ ‘Y.. ,, ,I 

: 
:. ; 

TM43-00013& Army Ammunition Data Sheets:ior Demolition 
Materials .s. 

GTA&O-28, Demolition Card 
-..j 

L ‘:_ I’,,~ , L 

‘Following is a list ‘of Demolitions Do’s and Dot&that was. ’ ’ 
prepared.by the Demolitions-Committee of the&$fneeiCentdr Fo,rt 
Belvoir; Virginia. : 

The list is not intended to be all inclusive. Its purpose is to assist 
supervisors atall levels in their planning and execution of 
demolitionstraining. The list also serves as a ready reference for 
leaders who are checking demolition training plans and exercises. 
This list in no way substitutes for the requirement to reference the 
appropriate technical or field manual. Use of this list should always 
be in conjunction with FM525. 

The conduct.of live demolitions missions should only be attempted 
as a result of a thorough training program. Live demolitions must be 
executed by personnel with a sound knowledge and hands-on 
experienc,e in demolition techniques and procedures. 

Detailedtechnical,inquiries regarding this list should be directed to 
U.S.:Arm$:Engineer~Center, ATTN; ATZA-TE-FE, Fort Belvoir, VA 
22030-5291, Autovon 354-3901. 
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Demolitign Qon.t,ts + ,. ,.‘I_ 1’ : . . . . ./’ . . . . 
1. Don’t connect blasting caps to det cord leads 
from the charge until all nonessential personnel 

sparks or impact. 

have moved to. a .safe area. Only the .person 15. Don’t attempt to fire electric blasting.caps 
detailed to connect and fire the demolitjon, the. with less than the minimum current required. 
instructor, and the RSO should remain behind. -. 16. Don% leave a vehicle-containing explosive 
2. Don’t leave bias&g caps unattended before material unattended. 

,/or after attachment to the charge or firing wire. ’ 
/ 

3. Don’t-‘carry blasting caps or explosives. in 
17. .Don’ttake apart or alter.the contents of any 
explosive materials. 

pockets. ” ., 
18. ‘.Don’t use aluminum wire in an electrical 

4. Don’t. mix‘ex$losives’ and. blasting caps of 
different manufacture; ’ 

system. 
,. 19. Don’t use electric .blasting caps within 155 

5. Don’t divide responsibility for demolition meters of an energiied power line. 
operations.’ -. 1.;. 29. Don’t twist time fuse inside the blasting cap. 
6. .Don’t conduct. live demolition training or . . 
exercises~during the abproach or.progress of an 21.. Don’t cut time fuseuntil you are ready to 
electrical storm. insert into the igniter and blasting cap. 

7. Don’t transport or store blasting caps with 22: Don’t use the first and last 6 inches of any 
explosives. ’ new or partially~u~ed’ioll ‘of time fuse. 

8. Don’t mix live explosiveswith inert or 23. Don’t violate the required safety distance 
dummy -i;ia&,&& : ., .f .’ -;. rules . 

9. Don’t bury time fuse or blasting caps or use 
in’boreholes; .” ” / :.; ;:., .’ 

lb. Don%- let &e.xperienced ~~ersonnel.&ndle 
explosives. 

11.. Don’t insert, anything but. time fuse or det 
.cord into a’ nonelectric blastingYca,p~ 
12. ,Don’t use old, deteriorated or damaged 
explo&~es~~ -..: 

. . I y.$.i,.. ,,’ . . 
; y : 

13. Don’t rush when.working. with explosives. 
14. Don’t place >expl,osives where they will be 
ex~a$?ib ’ fh@e, ekcesbiye -heat, .- ’ ,. . ‘.3 

,: 

24.. Don’t walk on det cord or firing wire. 
25. Don’t connect a blasting machine to firing 

,.wire’through the-unused portion of the drum. It 
must be kept as short as possible and. cut to 
length. 

..26:~Don’tallow firing wire to form-loops when 
laid on the ground. 

27 Don’t .allow det cord .to .make any‘ sharp 
bends or loops. 
28;. Don’tattempt to carry.@ a missionor a.ny 
aspect of a missi,on if you are,unsure of what you 

: are doing. Stop and obtain assistance. . . i 
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Debmolitibn DO’S: 
. 1. Always post guards to prevent access inside 

the danger radius. 
16. Always use nonsparking tools. ., !-’ 

2. Always use the minimum amount of explo- 
sives necessary to accomplish the mission. 

3. Always use the minimum number of per- 
sonnel necessary to accomplish the mission. 
4. Supervisors must maintain control of the 
blasting machine. ’ 

5. The firing point end of firing wire must be 
_ guarded and kept disconnected ‘and shunted 

until ready to fire. 

6. Misfires should be .checked by the OIC or 
RSO. If for some reason,-they are unfamiliar 
with the setup of the demolition, the soldier who 
set the charge will accompany them, returning 
to the safe point when no longer required. 

‘7. Keep flame producing devices at least 50 feet 
from vehicles carrying explosives. 

8. Keep explosive materials.away from food 
and eyes. Wash hands after handling. 

9. Clear the immediate area of vehicles, 
equipment and extra explosive.materials. 
10. Ensure there are no foreign objects’or 
moisture in a fuse lighter or blasting caps prior 
to inserting the time fuse. 
11. Always conduct a test burn of at least three 
feet of time fuse to determine its bum rate. ~ 
12. Determine the length of time-fuse required 
by walking the,route to your safe point. .> 
13. Use only M2 crimpers when cutting time 
fuse/det cord or when crimping. 

14. Crimp blasting caps prior to placing in 
explosives. 

16. Always sound adequate warning (non- 
wartime environment) prior to blast. 

17. Always observe the -minimum safe 
distances. : 

_ 
18. Remain in a safe area until the post blast 
fumes, dust and mists have subsided. ., 
19. Always observe the minimum waiting time . 
prior toinvestigating a misfire. 
20. When. taping, a blasting cap to det cord, 
ensure Ye inch of the cap is clearly visible-.at both 
ends. 
21. Remain in a safe area until the time has 
expired on all nonelectric systems’ and/or. all 
firing wires have been connected to the blasting 
machineland fired (even if detonation has 
already occurred). 

22. Always check firing wire for breaks and for 
continuity. 

23. Firing .wire should, whenever possible, be 
laid flat on the ground or buried. 

:,, 
24. Demolition. circuits should, where. possible, 
use blasting, caps only to detoiate det cord 
ring/line mains or branch lines ifsingle 
charges. 

25. All demolitions, dual or, single. primed, 
should be dual fired. 
26. Connections between blasting cap’ leads 
and firing wire must be secured with::nsulating 
tape, not the cardboard spool.. .’ 

27. When two nonelectric blasting capsare used. 
to dual fire a demolition or to fire two separate 
charges, the time fuse will be cut to allow an \ 
interval ‘of not less than 10 seconds between 
firings. I 

29. Do ask for assistance if you are unsure of 
what you are doing. 
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